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SECTION 1

Introduction

This report presents data, results, and conclusions of the Expanded Remedial Investigation
(ERI) conducted at Site 5 (Burning Grounds), St. Juliens Creek Annex (SJCA), Chesapeake,
Virginia. The locations of SJCA and Site 5 are shown on Figures 1-1 and 1-2, respectively.

A Remedial Investigation (RI)/ Human Health Risk Assessment (HHRA)/Ecological Risk
Assessment (ERA) report was completed in March 2003 (CH2M HILL, March 2003a). The
RI/HHRA/ERA recommended that additional surface soil sampling be conducted to
further characterize the nature and extent of contamination to evaluate remedial alternatives
for Site 5. Additionally, groundwater samples collected at Site 5 during the RI/HHRA /ERA
had isolated detections of several metals above the Federal Maximum Contaminant Levels
(MCLs) in the shallow aquifer and one Research Development Explosive (RDX) detection in
the deep aquifer. Therefore, the SJCA Project Management Team, which consists of
representatives from the Navy, United States Environmental Protection Agency (EPA), and
Virginia Department of Environmental Quality (VDEQ), concluded that an additional round
of groundwater sampling was necessary to confirm or deny the previous results before
proceeding with a more complete assessment of remedial needs.

This ERI report was prepared under the U.S. Navy, Naval Facilities Engineering Command,
Mid-Atlantic, Comprehensive Long-Term Environmental Action Navy (CLEAN) III
Contract N62470-02-D-3052, Contract Task Order (CTO) 0024, for submittal to the Navy,
EPA, Region III, Virginia Department of Environmental Quality (VDEQ), and the SJCA
Installation Restoration Program (IRP). The technical approach for the ERI was jointly
scoped by the SJCA Project Management Team.

1.1 Objectives and Approach

The primary objective of the ERI was to further define the nature and extent of surface soil
and groundwater contamination to support the evaluation of remedial alternatives for
Site 5. In order to achieve the purpose of this ERI, the following objectives were identified:

e Evaluate results from the additional surface soil samples collected during the ERI to
further define surface soil contamination and support the evaluation of potential
remedial alternatives for Site 5;

e Evaluate groundwater sampling results collected during ERI activities to verify MCL
exceedances in shallow groundwater and the presence of explosives in deep
groundwater at Site 5; and

e Determine if Site 5 surface soil and shallow groundwater pose unacceptable human and
ecological risks based on the ERI findings.

In addition to the data collected during the ER], historical and RI/HHRA /ERA data were
also evaluated in this ERI report in order to achieve the objectives.

WDC042800001.ZIP 1-1
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1.2 Report Organization

This ERI report comprises the following sections:

e Section 1— Introduction

e Section 2—Background and Field Investigation Activities
e Section 3—Expanded Nature and Extent of Contamination
e Section 4—Human Health Risk Assessment Addendum

e Section 5—Ecological Risk Assessment Addendum

e Section 6 — Conclusions and Recommendations

e Section 7— References

Figures and tables are provided at the end of each section following the text. Appendixes
are provided at the end of the document.

1-2 WDC042800001.ZIP
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SECTION 2

Background and Field Investigation Activities

The SJCA and site descriptions, background information, summaries of previous basewide
investigations, and summaries of site-specific investigations are included in this section.

2.1 SJCA Description and History

The SJCA facility is situated at the confluence of St. Juliens Creek and the Southern Branch
of the Elizabeth River in the City of Chesapeake, located in southeastern Virginia
(Figure 1-1). The facility covers approximately 490 acres.

The facility is bordered to the north by the Norfolk and Western Railroad, the City of
Portsmouth, and residential areas; to the west by residential areas; to the south by St. Juliens
Creek; and to the east by the Southern Branch of the Elizabeth River (Figure 1-2). Most of the
surrounding areas are developed and include residences, schools, recreational area, and
shipping facilities for several large industries. The Norfolk Naval Shipyard is located
approximately 1.5 miles to the north.

SJCA began operations as a naval ammunition facility in 1849. In the past, operations at SJCA
have included general ordnance operations involving wartime transfer of ammunitions to
various other U.S. Naval facilities throughout the United States and abroad. In addition, the
annex has been involved in specific ordnance operations and processes including those
involving black powder operations, smokeless powder operations, projectile loading
operations, mine loading, tracer mixing, testing operations, and decontamination operations.
Decontamination was performed in, around, and under ordnance handling facilities at SJCA
in 1977, after ordnance operations had ceased (NEESA, August 1981).

SJCA has also been involved in non-ordnance operations, including degreasing operations,
paint shops, machine shops, vehicle and locomotive maintenance shops, pest control shops,
battery shops, print shops, electrical shops, boiler plant operations, wash rack operations,
potable water and salt water fire protection systemes, fire training operations, and oil and
chemical storage. Many of these operations have been discontinued, such as locomotive
maintenance and printing.

Activity at SJCA has decreased in recent years and many of the aging structures are being
demolished. The current primary mission of SJCA is to provide a radar testing range and
various administrative and warehousing facilities for nearby Norfolk Naval Shipyard and
other local naval activities. SJCA also provides administrative offices, light industrial shops,
and storage facilities for several tenant commands; including Defense Reutilization and
Marketing Office (DRMO) storage, Space and Naval Warfare Systems Command
(SPAWAR), Mid-Atlantic Regional Maintenance Center (MARMC), and a cryogenics school.

WDC042800001.ZIP 2-1
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2.2 Site 5 Description and History

Site 5 is the former Burning Grounds, consisting of approximately 21 acres located in the
northeastern portion of SJCA (Figure 1-2). In earlier documents, Site 5 was also referred to as
SWMU 8 and was reported to consist of approximately 3 acres. Recent investigation
activities and review of historical accounts resulted in the site boundary revision. The
revised boundary is depicted in figures presented herein. Review of historical aerial
photographs indicate that prior to use as a disposal area, the site and much of the adjacent
area had been used for placement of dredge spoil material that reportedly originated from
Blows Creek and the Southern Branch of the Elizabeth River.

Operations began at the Burning Grounds in the 1930s when waste ordnance materials,
including black powder (mixture of charcoal, nitrate, and sulfur), smokeless powder
(nitrocellulose), Explosive D (ammonium picrate), and Composition A-3 (contains RDX and
wax), were disposed of by open burning on three main pads. Tetryl, trinitrotoluene (TNT),
fuzes, solvents, paint sludge, pesticides, and various types of refuse were also disposed.
Reports stated that the Burning Grounds spontaneously caught fire several times in the
1970s. The amount of ordnance disposed varied from year to year and there is insufficient
information to calculate the waste volume. Interviews conducted with former employees in
December 2001 indicated that asbestos piping was buried 10 ft below ground surface (bgs)
and that other material disposed included tables and metal from buildings. However, the RI
waste delineation activities confirmed the presence of waste and burnt soil only to a depth
of 26 inches bgs. In 1974, 427 tons of ordnance items were reportedly disposed at the site.

In mid-1977, the Burning Grounds surface was used for facility-wide ordnance equipment
and material decontamination. The decontamination process included filling equipment
from buildings with oil and straw and igniting it. Afterwards, the ground surface was
reportedly covered with oil and straw and burned. The top 6 inches of soil was then diced,
and the ground surface was covered with oil and straw and burned again. After the
decontamination was completed, the Naval Ammunition Production Engineering Center
(NAPEC) collected samples for chemical analyses and certified decontamination; however,
the level of decontamination was not specified.

The site currently consists of an open field with a wetland in the central portion and a
forested area in the southern portion (Figure 2-1). A significant portion of the site’s
southwestern area is covered with a layer of gravel. The Site 5 topography slopes gently
toward Blows Creek, ranging in elevation from 8 ft above mean sea level (amsl) in the
northern portion to 0 ft amsl in the southern portion of the site at Blows Creek.
Groundwater flow follows the topography and flows toward Blows Creek. One to 3 feet (ft)
deep vegetated drainage ditches are located along the perimeters of the site and discharge
surface water runoff to Blows Creek, reducing runoff onto the site from adjacent areas.

Site 6, located within the east-central portion of Site 5, is a former IRP site that was closed
under a no action Record of Decision in September of 2003 after a non-time-critical removal
action (NTCRA) conducted in September of 2002. Following the NTCRA activities at Site 6,
the area beyond the limits of the Site 6 excavation was recommended to be included in
future supplemental investigations at Site 5 (CH2M HILL, March 2003b). Therefore, the
samples SJS05-5536 through -5539 were incorporated and are reported as part of the ERL

2-2 WDC042800001.ZIP
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2.3 Previous Basewide and Site-Specific Investigations

2.3.1 Basewide Investigations

Previous basewide investigations conducted at SJCA related to Site 5 are listed below. A
more detailed description of these activities is located in the RI/HHRA /ERA for Site 5
(CH2M HILL, March 2003a).

e Initial Assessment Study (IAS) - 1981
e Preliminary Assessment (PA) - 1983
e Phase II RCRA Facility Assessment (RFA) - 1989

e Environmental Photographic Interpretation Center (EPIC) Study and Regulatory Review
- 1995

¢ Relative Risk Ranking (RRR) System Data Collection Report - 1996
e Hazard Ranking System (HRS) - 1999

2.3.2 Site-Specific Investigations

Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment - March
2003

The objective of the RI/HHRA /ERA for Site 5 completed in March 2003 was to define the
nature and extent of soil, groundwater, sediment, and surface water contamination to an
extent sufficient for a Feasibility Study (FS), to evaluate the geologic and hydrogeologic
systems at the site to further understand contaminant distribution, to identify potential
contaminant migration pathways, and to determine if Site 5 poses unacceptable human and
ecological risks. Figure 2-2 shows the RI sample locations.

The extent of waste at Site 5 was determined visually during trenching activities. Burnt soils
(friable black silty sand) and construction debris characterize the waste at Site 5. In addition,
munitions and explosives of concern (MEC) scrap have been identified at the site: Two spent
ordnance were found, including a spent percussion primer and a Mark 7 cartridge case.
Construction debris consisted of material including wires, ceramics, brass, glass, and wood.
Debris was generally located within the first 16 inches (in.) and burnt/stained soils were
identified to a depth of no more than 26 in. below ground surface (bgs). A sample of waste
was analyzed for Toxicity Characteristic Leaching Procedure (TCLP) metals and organics
and was found to be non-hazardous.

Primary fate and contaminant migration pathways at Site 5 include surface runoff and
erosion of soil to the drainage ditches and the wetland, and infiltration and leaching of
precipitation through the vadose zone from soil to the groundwater system.

The RI/HHRA /ERA concluded that there is potential risk to human receptors from exposure
to chemicals in soil and upland drainage ditch sediment (primarily metals, pesticides, and
polycyclic aromatic hydrocarbons [PAHs]). Because surface water is transient at the site and
the upland ditches provide minimal ecological habitat, there is no significant risk to human
health and the environment identified from direct exposure to surface water. Groundwater

WDC042800001.ZIP 2-3
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samples collected from shallow monitoring wells at Site 5 indicated isolated detections of
metals at concentrations above MCLs. In addition, an isolated detection of RDX was found in
a sample collected from a deep monitoring well. The RI did not identify any human health
risks in shallow groundwater; however, only the construction worker scenario was evaluated.
Surface soil sampling was recommended to evaluate remedial alternatives for Site 5.
Additionally, the Project Management Team agreed that a revised HHRA should be
completed for groundwater to assess potential risk to hypothetical future residents.

A separate Baseline Ecological Risk Assessment (BERA) for Blows Creek was recommended
and later conducted to identify potential risk associated with possible historical contributions
to Blows Creek from upland Navy IRP sites. The BERA also encompasses the wetland just
south of Site 5.

2.4 Expanded Remedial Investigation Field Activities

The ERI field activities included surface soil and groundwater sampling completed in
December 2003 as described below. All activities were conducted in accordance with the
objectives defined in the Work Plan (CH2M HILL, December 2003). A summary of the
surface soil and groundwater samples collected to-date at Site 5, including the RI samples, is
provided on Table 2-1.

Appropriate quality assurance/quality control (QA/QC) sampling was performed
according to Navy CLEAN and CH2M HILL protocol, including field blanks, equipment
blanks, duplicates, and matrix spike/matrix spike duplicates (MS/MSD). After sampling,
the locations were professionally surveyed.

Surface Soil Sampling. Twenty-eight surface soil samples were collected from 0 to 6 in. bgs
(Figure 2-3). The number, placement, and analysis of samples were based on a review of
historical photographs (Figure 2-4), an ecological risk driver comparison from the RI, and
potential data gaps identified in the RIL

Prior to sampling, each location was cleared by MEC avoidance personnel, and the grass
cover was removed. The After Action Report summarizing the MEC support activities is
provided as Appendix A. The surface soil samples were logged by CH2M HILL field
scientists (Table 2-2). Surface soil samples were collected with a decontaminated stainless-
steel trowel, placed in a decontaminated stainless steel bowl, homogenized, and placed in
pre-approved sample containers.

The surface soil samples were submitted to an off-site laboratory for the analysis of the
potential human health and ecological risk drivers identified in the RI/HHRA /ERA; Target
Compound List (TCL) polycyclic aromatic hydrocarbons (PAHs), TCL pesticides, and
Target Analyte List (TAL) metals and cyanide. A subset of the surface soil samples, collected
from 4 locations where burning was identified in historical photographs, were also analyzed
for dioxins and furans (SJS05-5544, -SS50, -S553, and -5566).

Groundwater Sampling. Groundwater samples were collected from two existing shallow

(Columbia Aquifer) monitoring wells (SJS05-MWO02S and -MWO03S) to verify previous MCL
exceedances and one existing deep (Yorktown Aquifer) monitoring well (5JS05-MW01D) to
verify the presence of explosives in groundwater at Site 5 (Figure 2-2). Because they had not

2-4 WDC042800001.ZIP



SECTION 2 — BACKGROUND AND FIELD INVESTIGATION ACTIVITIES

been utilized since 1999, the monitoring wells were redeveloped prior to sample collection
in order to ensure the hydraulic conductivity was consistent across the aquifer and a
representative sample was obtained from each location.

Groundwater levels were measured and recorded from the wells prior to aquifer purging.
(Table 2-3). Groundwater at Site 5 generally flows south towards Blows Creek as shown on
Figures 2-5 and 2-6. The gradient in the shallow Columbia Aquifer (0.009 ft/ft) is slightly
greater than the Yorktown Aquifer (2.105 x 10+ ft/ft). A detailed description of
hydrogeologic characteristics at SJCA and the surrounding area can be obtained from
Section 4 of the RI/HHRA /ERA (CH2M HILL, March 2003).

Groundwater quality parameters including dissolved oxygen (DO), oxidation reduction
potential (ORP), pH, temperature, conductivity, turbidity, and salinity were measured in the
field using an in-line flow cell prior to sampling. The water quality parameters at the time of
sample collection are noted on Table 2-4.

All groundwater samples were collected from the center of the well screen using a
peristaltic pump following a low-flow sampling protocol. The groundwater samples were
submitted to an offsite laboratory and analyzed for explosives (SJS05-MW01D) and TAL
total metals/cyanide and dissolved metals (SJS05-MW02S and -MWO03S).

Engineering Evaluation/Cost Analysis — March 2006

Based on the results of the RI and Draft ERI, Site 5 was divided into three areas of concern:
site-wide surface soil contamination and drainage ditch sediment, waste and impacted soils
in a 4.3-acre area, and metals in the shallow groundwater. An Engineering Evaluation/Cost
Analysis (EE/CA) was developed to address waste and impacted soil in the Site 5
Waste/Burnt Soil Area (CH2M HILL, March 2006). The following five removal action
alternatives were evaluated:

No action

Cover installation

Excavation to visible limits and backfill

Excavation to seasonal mean low groundwater level and backfill
Excavation to visible limits and restoration/wetland creation

Gl PN =

Alternative 5, excavation and restoration/wetland creation, was the recommended
alternative because the cost is moderate, it is straight forward to implement, it eliminates the
on-site risks to human health and the environment by removing the waste and impacted
soil, and it removes the potential source of contamination to the groundwater. Additionally,
Alternative 5 provides an environmental benefit by creating additional wetland area and
enhancing the quality of the existing wetland. Site remediation goals were developed for the
contaminants of concern identified in the HHRA (Section 4 of this report) to ensure that the
soil remaining at Site 5 within the Waste/Burnt Soil Area following the removal action is
protective of human health. Ecological chemicals of concern (COCs) (Section 5 of this report)
were not considered in the development of the site remediation goals because the
recommended alternative calls for the placement of 6 inches of clean off-site borrow, which
will eliminate the exposure pathway for ecological receptors. The removal action is
scheduled for 2007.
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Table 2-1

Surface Soil and Groundwater Samples and Analytes Collected During
Site 5 Remedial nvestigation and Expanded Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virgina

TAL Total
TCL Metals TAL
Sample | TCL TCL TCL | Pesticides/ TCL and Dissolved Dioxin/
Sample ID Media Date |VOCs| SVOCs |PAHs PCBs Pesticides | Cyanide Metals | Explosives| Furans
Remedial Investigation Samples
SJS05-GW1D-001 DGW 07/1997[ X X X X X
SJS05-GW1D-002 DGW 11/1997[ X X X X X
SJS05-GW1S-001 SGW 07/1997[ X X X X X
SJS05-GW1S-002 SGW 11/1997] X X X X X
SJS05-GW2D-001 DGW 07/1997[ X X X X X
5JS05-GW2D-002 DGW 11/1997] X X X X X
SJS05-GW2S-001 SGW 07/1997[ X X X X X
5JS05-GW2S-002 SGW 11/1997] X X X X X
SJS05-GW3S-001 SGW 07/1997[ X X X X X
SJS05-GW3S-002 SGW 11/1997[ X X X X X X
SJS05-GW1D-003 DGW 05/1999[ X X X X X X
SJS05-GW1S-003 SGW 05/1999[ X X X X X X
SJS05-GW2D-003 DGW 05/1999[ X X X X X X
SJS05-GW2S-003 SGW 05/1999[ X X X X X X
SJS05-GW3S-003 SGW 05/1999[ X X X X X X
SJS05-GW4D-001 DGW 05/1999[ X X X X X X
SJS05-GW4S-001 SGW 05/1999[ X X X X X X
SJS05-GW5S-001 SGW 05/1999[ X X X X X X
SJS05-SS01-000 Ss 06/1997[ X X X X
SJS05-SS02-000 Ss 06/1997[ X X X X
SJS05-SS03-000 Ss 06/1997[ X X X X
SJS05-SS04-000 Ss 06/1997[ X X X X
SJS05-SS05-000 Ss 06/1997[ X X X X
SJS05-SS06-000 Ss 06/1997[ X X X X X
SJS05-SS07-000 Ss 06/1997[ X X X X X
SJS05-SS08-000 Ss 06/1997[ X X X X
SJS05-SS09-000 Ss 06/1997[ X X X X
SJS05-SS10-000 Ss 04/1999[ X X X X X
SJS05-SS11-000 Ss 04/1999[ X X X X X
SJS05-SS12-000 Ss 04/1999[ X X X X X
SJS05-SS13-000 Ss 04/1999[ X X X X X
SJS05-SS14-000 Ss 04/1999[ X X X X X
SJS05-SS15-000 Ss 04/1999[ X X X X X
SJS05-SS16-000 Ss 04/1999[ X X X X X
SJS05-SS17-000 Ss 04/1999[ X X X X X
SJS05-SS18-000 Ss 04/1999[ X X X X X
SJS05-SS19-000 Ss 04/1999[ X X X X X
SJS05-SS20-000 Ss 04/1999[ X X X X X
SJS05-SS21-000 Ss 04/1999[ X X X X X
SJS05-SS22-000 Ss 04/1999[ X X X X X
SJS05-SS23-000 Ss 04/1999[ X X X X X
SJS05-SS24-000 Ss 04/1999[ X X X X X
SJS05-SS25-000 Ss 04/1999[ X X X X X
SJS05-SS26-000 Ss 04/1999[ X X X X X
SJS05-SS27-000 Ss 04/1999[ X X X X X
SJS05-SS28-000 Ss 04/1999[ X X X X X
SJS05-SS30-000 Ss 04/1999[ X X X X X
SJS05-SS31-000 Ss 04/1999[ X X X X X
SJS05-SS32-000 Ss 04/1999[ X X X X X
SJS05-SS33-000 Ss 04/1999[ X X X X X
SJS05-SS34-000 Ss 04/1999[ X X X X X
SJS05-SS35-000 Ss 04/1999[ X X X X X
SJS05-SS36-000 Ss 11/2002 X X
SJS05-SS37-000 Ss 11/2002 X X
SJS05-SS38-000 Ss 11/2002 X X
SJS05-SS39-000 Ss 11/2002 X X
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Table 2-1
Surface Soil and Groundwater Samples and Analytes Collected During
Site 5 Remedial nvestigation and Expanded Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virgina

TAL Total
TCL Metals TAL
Sample | TCL TCL TCL | Pesticides/ TCL and Dissolved Dioxin/
Sample ID Media Date |VOCs| SVOCs |PAHs PCBs Pesticides | Cyanide Metals | Explosives| Furans
Expanded Remedial Investigation Samples
SJS05-MW01D-03D  [DGW 12/2004 X
SJS05-MW03S-03D  [SGW 12/2004 X X
SJS05-MW02S-03D  [SGW 12/2004 X X
SJS05-SS40-00-03D [SS 12/2004 X X X
SJS05-SS41-00-03D  [SS 12/2004 X X X
5JS05-SS42-00-03D [SS 12/2004 X X X
SJS05-SS43-00-03D  [SS 12/2004 X X X
SJS05-SS44-00-03D [SS 12/2004 X X X X
SJS05-SS45-00-03D  [SS 12/2004 X X X
SJS05-SS46-00-03D  [SS 12/2004 X X X
SJS05-SS47-00-03D  [SS 12/2004 X X X
SJS05-SS48-00-03D [SS 12/2004 X X X
SJS05-SS49-00-03D [SS 12/2004 X X X
SJS05-SS50-00-03D  [SS 12/2004 X X X X
5JS05-SS51-00-03D  [SS 12/2004 X X X
5JS05-SS52-00-03D [SS 12/2004 X X X
5JS05-SS53-00-03D [SS 12/2004 X X X X
SJS05-SS54-00-03D  [SS 12/2004 X X X
SJS05-SS55-00-03D  [SS 12/2004 X X X
SJS05-SS56-00-03D  [SS 12/2004 X X X
SJS05-SS57-00-03D  [SS 12/2004 X X X
5JS05-SS58-00-03D  [SS 12/2004 X X X
5JS05-SS59-00-03D [SS 12/2004 X X X
SJS05-SS60-00-03D [SS 12/2004 X X X
5JS05-SS61-00-03D  [SS 12/2004 X X X
5JS05-SS62-00-03D [SS 12/2004 X X X
5JS05-SS63-00-03D [SS 12/2004 X X X
SJS05-SS64-00-03D [SS 12/2004 X X X
5JS05-SS65-00-03D  [SS 12/2004 X X X
SJS05-SS66-00-03D [SS 12/2004 X X X X
SJS05-SS67-00-03D__|SS 12/2004 X X X

Notes:

DGW - Deep Groundwater
SGW - Shallow Groundwater

SS - Surface Soil
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Table 2-2
Surface Soil Descriptions

Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex
Chesapeake, Virginia

Sample ID

Soil Description

SJS05-5540-00-03D

Sandy clay silt, dark brown red, gravelly

SJS05-5541-00-03D

Silty clay, dark tan red brown, very wet

SJS05-5542-00-03D

Broken gray silty clay, saturated, oil sheen

SJS05-5543-00-03D

SJS05-5544-00-03D

SJS05-5545-00-03D

SJS05-5546-00-03D

SJS05-5547-00-03D

Friable sandy silt material, dark brown

SJS05-5548-00-03D

Friable sandy silt; dark brown with some organics

SJS05-5549-00-03D

Dark brown clay sand, moist

SJS05-SS50-00-03D

SJS05-5551-00-03D

Dark gray, gravelly sand, fill material

SJS05-5552-00-03D

Dark brown sandy clay, some shells, ABM present

SJS05-5553-00-03D

SJS05-5554-00-03D

Dark brown sandy silt, large shell fragments

SJS05-5555-00-03D

Dark brown silty sand

SJS05-5556-00-03D

Sandy clay, loose, dry, gray brown

SJS05-SS57-00-03D

Grey brown silty clay, loose, moist

SJS05-5558-00-03D

Silty clay, slightly moist, gray brown, some organics

SJS05-5559-00-03D

Silty clay, dark brown with organics, dry

SJS05-5560-00-03D

Brown silty clay, moist, some organics

SJS05-5561-00-03D

Medium brown sandy clay, earthworms present

SJS05-5562-00-03D

Gravelly silty clay, brown tan

SJS05-5563-00-03D

Sandy clay, brown gray, moist

SJS05-5564-00-03D

Silty sand, dark gray brown, moist, some gravel present

SJS05-5565-00-03D

Sandy silt with lots of gravel, fill material, bricks

SJS05-5566-00-03D

SJS05-5S67-00-03D

Sandy clay, tan brown, some oxidation present

Note:

-- soil description not available
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Site 5 Expanded Remedial Investigation

Table 2-3
Water Level Survey

St. Juliens Creek Annex
Chesapeake, Virginia

Monitoring Well ID

Depth to Water
(ft-btoc)

Top of Casing Elevation

(ft-msl)

Groundwater Elevation

(ft-msl)

SJS05-MWO01S 2.92 9.76 6.84
SJS05-MW02S 3.47 7.89 4.42
SJS05-MWO03S 3.34 9.32 5.98
SJS05-MWO04S 2.87 11.09 8.22
SJS05-MWO05S 3.29 9.99 6.70
SJS05-MWO01D 6.40 9.23 2.83
SJS05-MW02D 5.10 7.76 2.66
SJS05-MW04D 8.09 10.84 2.75

Note:

Water level measurements were collected on December 15, 2003 prior to groundwater sampling activities.

btoc = below top of casing
ft = feet
msl = mean sea level
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Table 2-4

Groundwater Field Parameters

Site 5 Expanded Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virginia

Station ID SJS05-MWO01D SJS05-MW02S SJS05-MWO03S
Sample ID SJS05-MW01D-03D | SJS05-MWO02S-03D | SJS05-MWO03S-03D
Sample Date 12/15/2003 12/15/2003 12/15/2003

Field Parameters
[IDissolved Oxygen (MGIL) 0.4 0.6 0.36
"Oxidation Reduction Potential (mV) -181 260 210
[oH (pH) 7.44 3.66 3.76
Salinity (%) 0 0.1 0.01
Specific Conductance (ms/cm) 0.596 2.35 1.5
Temperature (C) 16.3 151 14.7
Turbidity (NTU) 241 35.5 209
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SECTION 3

Expanded Nature and Extent of Contamination

This section provides information on the management and evaluation of analytical data
collected during the ERI and a summary of the nature and extent of contamination and fate
and transport of contamination.

3.1 Data Management and Evaluation

3.1.1 Data Management

Data management and tracking, from the time of field collection to receipt of validated
electronic analytical results, is of primary importance and reflects the overall quality of the
analytical results. Field samples and their corresponding analytical tests were recorded on
executed chain-of-custody forms, which were submitted with the samples to the laboratory.
Chain-of-custody entries were checked against the site-specific project instructions and ERI
Work Plan (CH2M HILL, December 2003) to verify that all designated field samples were
collected and submitted for the appropriate analysis. Upon receipt of the samples by the
laboratory (Mitkem), a comparison to the field information was made to verify that each
sample was analyzed for the correct parameters. In addition, a check was made to ensure
that the proper numbers and types of QA /QC samples were collected.

Data Validation

Analytical data reports, in hardcopy and electronic format, for the RI samples were
submitted to a Navy-approved third party validator (Environmental Data Quality). The
data validation report is provided as Appendix B. Procedures used for validation were
Region 111 Modifications to the National Functional Guidelines for Organic Data Review, Multi-
media, Multi-concentration (EPA, 1994), and Region 1II Modifications to Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analysis (EPA, 1993). The electronic
data were downloaded into the CH2M HILL master Oracle database.

The data validation qualifiers, or flags, used for the Site 5 surface soil and groundwater data
and a brief interpretation are presented herein:

e Data qualified with a “B” flag by the data validator indicate that the analytes have also
been detected in a field, equipment, or trip blank or in a laboratory QA /QC sample. The
concentration of a “B”-qualified result is less than 10 times the concentration of the
constituent for an associated QA /QC result. If the sample concentration is less than 10
times the associated blank concentration, the conclusion is that the parameter was not
detected. Subsection 3.1.2.1 provides further discussion of potential sources of blank
contamination.

e Data qualified with a “]” flag indicate that the values were estimated.

e Data qualified with a “K” indicate that the analyte is present. The reported value may be
biased high and the actual value is expected to be lower.
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e Data qualified with an “L” indicate that the analyte is present. The reported value may
be biased low and the actual value is expected to be higher.

e Data qualified with a “Q” indicate estimated possible maximum concentration of
dioxin/furan.

e Data qualified with an “R” indicate an unusable result. The analyte may or may not be
present and the result was rejected. All rejected data were excluded from the RI and risk
assessments.

e Data qualified with a “U” indicate that the analyte was not detected and the associated
number indicates the approximate sample concentration necessary to be detected.

e Data qualified with a “U]” indicate that the analyte was not detected and the
quantitation limit may be inaccurate or imprecise.

e Data qualified with a “UL” indicate that the analyte was not detected and the
quantitation limit is probably higher.

3.1.2 Data Evaluation
Non-Site Related Analytical Results

Some of the organic (i.e., PAHs and pesticides) and inorganic constituents (i.e., metals)
detected in surface soil and/or groundwater from Site 5 may be attributed to non-site-
related conditions or sources such as laboratory contaminants, anthropogenic non-site
release sources, and naturally occurring (background) concentrations of constituents.

Additionally, the inorganic constituents calcium, magnesium, potassium, and sodium are
not typical in waste streams characteristic of the activities conducted at SJCA. These
common metals are not considered potential site-related compounds and therefore do not
warrant detailed attention or discussion. Additionally, with the exception of magnesium,
there are no human health or ecological screening criteria for these common metals.

Laboratory and Sample Blank Contamination

In some instances, chemical compounds detected in samples may have been introduced
during field sampling, transportation to the analytical laboratory, or during laboratory
procedures. A variety of blank samples were analyzed and used in the QA process to
determine which of the contaminants may or may not be attributed to the field sample. A
field blank is collected to account for ambient conditions during sample collection. An
equipment or rinseate blank is collected to determine if the equipment used to collect the
samples (e.g. augers, bailers, and sample containers) was adequately clean. Additionally, the
laboratory analyzes a method blank in each batch of 20 samples to verify instrument
cleanliness and function. Common phthalate compounds can be introduced during the
analytical process and are often considered laboratory contaminants.

When blank samples are found to contain common laboratory contaminants, each of the
aqueous field samples associated with that blank that contain up to 10 times the
concentrations in the blanks are qualified during data validation with a “B” for that
compound. A “B” qualifier means that the compound may not be attributed to the site at
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that sample location. When a sampling or laboratory blank contains contaminants other
than the common laboratory contaminants, each of the aqueous field samples associated
with that blank that contain up to 5 times the concentrations is qualified during data
validation with a “B” for that compound.

To determine if a “B” qualifier should be assigned to a soil sample, a unit conversion is
performed whereby soil sample concentrations relative to aqueous samples or laboratory
blank concentrations are determined by dividing the soil concentration by the percentage of
moisture, then dividing the result by five. A “B” qualifier designation, as described above
for aqueous samples, can then be applied directly to the converted soil concentrations.

Background Data

To identify constituents present in site media reflective of a potential site-related release,
naturally occurring and anthropogenic compounds (metals, pesticides, and PAH
semivolatile organic compounds [SVOCs]) detected were compared to available SJCA
surface soil and shallow groundwater background 95% upper tolerance levels (UTLs).

Based on mapping from the 1983 U.S. Department of Agriculture (USDA), the Site 5 area is
located in the Dredge Fill and Munden-Tetotum (east of Cradock Street only) soil types
(CH2M HILL, October 2001). The Munden-Tetotum soils are defined as moderately well-
drained soils that have a subsoil of sandy loam or clayey loam. Dredge fill consists of poorly
sorted silt and clay with thin lenses of fine sand. Based on uncertainty in mapping and
dredge filling suspected over the entire site area, the SJCA Project Management Team
(representatives from the Navy, EPA, and VDEQ) agreed to classify soils east of Cradock
Street as Dredge Fill soils.

A central-tendency (CT) population-to-population comparison between background Dredge
Fill surface soil (10 samples) and Site 5 surface soil (66 samples) was conducted to determine
if the two populations were statistically similar or if the site is statistically elevated over
background. The site/background data sets had nonparametric distributions; therefore, CT
statistical analyses of the populations were conducted using the Wilcoxon Rank Sum
method. The statistical comparison plots for surface soil are provided in Appendix C.

Dioxins and Furans

Dioxins and furans data for surface soil were evaluated in accordance with EPA guidance
(“Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites,” OSWER Directive
9200.4-26, signed April 13, 1998). This EPA evaluation method compares the total toxicity
equivalent (TEQ) for all the dioxins and furans in a sample to the toxicity equivalency factor
(TEF) adjusted risk-based concentration (RBC). If the location’s TEQ exceeds TEF-adjusted
RBC then dioxins and furans are considered to exceed screening levels.

TEFs are assigned using an EPA procedure that assigns individual TEFs to the
polychlorinated dibenzodioxins (CDDs) which include 75 individual compounds, and the
polychlorinated dibenzofurans (CDFs) which include 135 individual compounds. These
individual compounds are technically referred to as congeners. The TEF values have had
international endorsement (EPA, 1989; Ahlborg et al., 1994) and range from zero for
compounds with no known dioxin-like toxicity to 1.0 for compounds such as 2,3,7,8-TCDD
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that have full dioxin-like toxicity. The TEQ of dioxins and furans in a sample is the sum of
the constituent concentration times the TEF.

3.2 Expanded Nature and Extent of Contamination

This subsection presents the analytical results of surface soil and groundwater samples
collected during ERI and a brief comparison to the analytical results from the RI. A complete
summary of the analytical data collected during the December 2003 ERI is provided as
Appendix D.

3.2.1 Surface Soll

Detected constituents are presented in Table 3-1. Shaded cells indicate that the parameter
exceeded the 95-percent background UTL for Dredge Fill surface soil. Site/background
population-to-population CT statistical analysis results are provided in Appendix C. Table
3-2 contains the dioxins and furans TEQ comparison to TEFs. Figure 3-1 illustrates the
distribution of potential site-related contaminants in surface soil at Site 5.

PAHS. Fifteen PAHs were detected in surface soil at Site 5 during the ERI. Only
acenaphthylene and benzo(g,h,i)perylene exceeded background UTLs. Acenaphthylene
concentrations were above the background UTL of 246 ng/kg at sampling locations SJS05-
S541 (540 ng/kg) and SJS05-SS57 (380 J nug/kg). Benzo(g,h,i)perylene was detected above the
background UTL of 1,655 ng/kg at SJS05-SS66 (2,300 pg/kg).

Acenaphthylene concentrations at Site 5 also indicated a statistical difference from
background based on the population-to-population comparison. However, this is largely
due to the frequency of non-detected results above background UTLs. Therefore, it is
unlikely that the presence of PAHs in surface soil are a result of site-related activities.

During the RI, no SVOCs were detected above background UTLs.

Pesticides. Five pesticides were detected in Site 5 surface soil during the ERI. 4,4’-DDD, 4,4’-
DDE, and 4,4’ -DDT exceeded background UTLs in the majority of samples and the results
were also statistically different than background concentrations. Endrin ketone and
endosulfan sulfate, which were not detected in background, but were detected at low levels
in isolated areas at Site 5.

During the RI, pesticide concentrations were similar across the site.

Although pesticides were reportedly disposed of at the Site 5 burning grounds (NEESA,
August 1981). Reports also indicate that spray tanks of pesticides were generally used every
day as part of basewide application at SJCA from the 1950s through 1960s (NEESA, August
1981). The highest concentrations of pesticides at Site 5 were found in samples collected in
generally undisturbed areas and their presence in surface soil is likely to represent historic
application at the facility.

Metals. Of the 24 metals detected in surface soil during the ERI at Site 5, nineteen analytes
exceeded background UTLs at least once. Only one sample location (S5]JS05-SS55), located to
the southeast, did not contain metals above the background UTLs. Cadmium, cyanide, and
thallium were detected in Site 5 surface soil but were not detected in background.
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SECTION 2 — BACKGROUND AND FIELD INVESTIGATION ACTIVITIES

Only antimony, barium, beryllium, and cadmium; in Site 5 surface soil were detected at
concentrations statistically different than background samples based on the population-to-
population comparison. However, because the nonparametric statistical test conducted
assumes that the data sets are the same shape (i.e., similar distribution), a few metals
detected at the site which indicate no statistical difference from background violate the
assumptions based on the discrepancy in sample sizes (66 site and 10 background).
Individual concentrations of arsenic, copper, lead, nickel, silver, and zinc across Site 5
significantly exceeded the individual background UTLs in several samples and therefore,
should be considered as different from background.

The most elevated metals concentrations were generally to the east and north with the
highest concentrations occurring at SJS05-5544 and SJS05-5566. However, there is no pattern
or trend of exceedances.

During the RI, metal concentrations were similar across the site.

Dioxins and Furans. The cumulative TEQ for dioxins and furans exceeded the TEF-adjusted
RBC (0.0043 ng/kg) at all four locations where dioxins and furans were collected, SJS05-
S544, -SS50, -SS53, and -SS66. Surface soil samples were not analyzed for dioxins and furans
during the RL

3.2.2 Groundwater

Detected constituents are presented in Table 3-3. Outlined cells indicate that the parameter
exceeded the MCL and shaded cells indicate that the parameter exceeded the 95-percent
background UTL for groundwater. Figure 3-2 illustrates the distribution of MCL
exceedances in shallow groundwater collected during the ERI at Site 5.

Explosives. There were no detections of explosives in deep groundwater sample SJS05-
MWO01D collected during the ERI. Because this monitoring well is located within the waste,
the detection of RDX during the Rl likely originated from the soil during monitoring well
installation.

Metals. Groundwater samples collected during the RI revealed exceedances of the MCLs for
beryllium, cadmium, and lead at SJS05-MWO03S and beryllium at SJS05-MWO02S. During the
ERI, beryllium was the only metal detected above the MCL (4 pg/1) and background UTL
(1.4 pg/1) at SJS05-MWO02S (5.5 ng/1) and SJS05-MWO03S (7.6 png/1). Dissolved beryllium
concentrations were similar, 5.8 ng/1 at SJS05-MWO02S and 7.5 ng/1 at SJS05-MWO03S.

Since the sample collection in November 1997 during the R], it appears that beryllium
concentrations have decreased:
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EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLGOICAL RISK ASSESSMENT FOR SITE 5

Date SJS05-MW02S SJS05-MWO03S
July 1997 1 U pgll 1.2 J ug/
November 1997 18.3 pg/l 13.5 ug/l
May 1999 4.5 J ngll 9.1 pg/l
December 2003 5.5 ugl/l 7.6 pg/l

3.3 Contaminant Fate and Transport Summary

An extensive discussion of contaminant fate and transport is provided in the
RI/HHRA /ERA for Site 5 (CH2M HILL, March 2003a). Fate and transport conclusions for
samples collected during the ERI are consistent with those identified in the RI as follows:

¢ Dissolution of metals in soil by surface water runoff and erosion and transport to surface
water and sediment;

e Suspension of metals, PAHs, pesticides, and explosives adsorbed to soil in surface water
runoff across the site and transport to surface water in drainage swales and deposition
to sediment;

e DPotential for leaching of metals in soils and sediments and infiltration through the
vadose zone to shallow groundwater;

e Discharge of metals in groundwater to surface water; and

e Transport of dissolved metals from the Columbia Aquifer to the Upper Yorktown
Aquifer.
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Table 3-1

Surface Soil Detections and Exceedances of Background UTLs
Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex

Chesapeake, Virginia

Station ID Frequency of 95% SJS05-S040 SJS05-S041 SJS05-S042 SJS05-S043 SJS05-S044 SJS05-S045 SJS05-S046 SJS05-S047 SJS05-S048 SJS05-S049 SJS05-SO50 SJS05-SO51 SJS05-S052
Sample ID Detection Max Value Max Location Background SJS05-SS40-00-03D SJS05-SS41-00-03D SJS05-5542-00-03D* SJS05-SS43-00-03D SJS05-SS44-00-03D SJS05-SS45-00-03D SJS05-SS46-00-03D SJS05-SS47-00-03D $JS05-5548-00-03D* SJS05-SS49-00-03D SJS05-$S50-00-03D* SJS05-SS51-00-03D SJS05-SS52-00-03D
Sample Date UTL 12/11/03 12/11/03 12/11/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03
Chemical Name

Semi-volatile Organic Compounds (UG/KG)

[2,4-Dinitrotoluene 1-4 68 S$JS05-SS36-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 1-32 57| SJS05-SS45-00-03D - 480 U 500 U 500 U 480 U 440 U 57 840 U 430 U 400 U 480 U 500 U 370 U 410 U
4-Nitroaniline 1-4 460 S$JS05-SS37-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
IAcenaphthylene 13 - 32 540 SJS05-SS41-00-03D 246 480 U 540 521 480 U 440 U 150 J 120 J 710 400 U 130 J 150 J 370 U 410 U
IAnthracene 11 - 32 450| SJS05-SS41-00-03D 462 480 U 450 J 500 U 480 U 440 U 140 J 840 U 90 J 400 U 130 J 120 J 370 U 410 U
Benzo(a)anthracene 25 - 32 1,500 SJS05-SS41-00-03D 2,027 480 U 1,500 96 J 70 440 U 500 340 370 J 42 420 J 4107 120 J 410 U
Benzo(a)pyrene 25 - 32 910 SJS05-SS41-00-03D 1,785 480 U 910 120 J 60 J 440 U 530 3707 340 J 400 U 470 J 410 130 J 44
Benzo(b)fluoranthene 27 - 32 2,700 SJS05-SS41-00-03D 3,197 480 U 2,700 200J 120 J 440 U 900 750 J 560 5517 860 840 190 J 67 J
Benzo(g,h,i)perylene 19 - 32 2,300 SJS05-SS66-00-03D 1,655 480 U 110 J 500 U 59 J 440 U 430 J 350 J 240 J 400 U 390 J 380J 93 410 U
Benzo(k)fluoranthene 24 - 32 820 SJS05-SS41-00-03D 2,038 480 U 820 58J 55J 440 U 420 J 2507 220 J 400 U 340 J 330J 66 J 271
ICarbazole 1-4 14 S$JS05-SS37-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
IChrysene 22 - 32 2,200 SJS05-SS41-00-03D 3,487 480 U 2,200 130J 80 J 440 U 740 500 J 430 391 690 610 140 J 410U
Di-n-butylphthalate 3-4 37 SJS05-SS38-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 11 - 32 560 SJS05-SS66-00-03D 714 480 U 450 J 500 U 480 U 440 U 150 J 120 J 821 400 U 140 J 140J 370 U 410 U
Fluoranthene 26 - 32 1,600 SJS05-SS41-00-03D 2,766 480 U 1,600 7513 74 440 U 600 470 430 491 540 610 220 J 410 U
Indeno(1,2,3-cd)pyrene 23 - 32 1,600 SJS05-SS66-00-03D 1,829" 480 U 840 96 J 55J 440 U 410 J 320 240 J 400 U 370 J 380J 7713 410 U
[Naphthalene 4 - 32 77| SJS05-SS45-00-03D 485" 480 U 500 U 500 U 480 U 440 U 771 840 U 52 J 400 U 67 J 500 U 370 U 410 U
Phenanthrene 20 - 32 390 SJS05-SS41-00-03D 913 480 U 390 J 500 U 480 U 440 U 230 J 170 J 220 J 400 U 210 J 250 110 J 410 U
Pyrene 27 - 32 1,100 SJS05-SS41-00-03D 2,590 63J 1,100 851 65 J 440 U 430 J 360 J 330 J 491 400 J 440 J 180 J 410 U
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4-DDD 21 - 28 33| SJS05-SS66-00-03D 5.3] 7.3 431 5U 6.8 4.9 11 23 25 41U 9.7 23 18 141
4,4'-DDE 28 - 28 1,300 SJS05-SS59-00-03D 9 19 8.9J 18 4.9 370 190 59 820 30 270 370 160 51.1
4,4-DDT 28 - 28 1,400 SJS05-SS56-00-03D 21 10 101 11 36 170 26 24 130 J 6.7 180 160 16 39.2
Endosulfan sulfate 4 - 28 11 SJS05-SS53-00-03D - 47 U 49U 5U 48 U 4.4 U 4.4 U 82U 84U 41U 5417J 6.2J 37U 4U
[Endrin ketone 3 -28 20 SJS05-SS53-00-03D - 47 U 49U 5U 48 U 4.4 U 4.4 U 82U 84U 41U 5.6J 11 37U 4U
ITotal Metals (MG/KG)

IAluminum 32 - 32 22,200 SJS05-SS49-00-03D 22,786 900 7,710 8,410 7,170 2,700 9,780 17,900 7,640 9,870 22,200 19,400 2,230 5,600
IAntimony 10 - 16 56.5| SJS05-SS44-00-03D 1.47| 053 L 0.56 UL 0.57 UL 0.55 R 56.5 L 0.67 L 44.7 L 047 R 17L 0.52 R 0.58 R 042 R 0.46 R
IArsenic 32 - 32 136 SJS05-SS46-00-03D 24 1.7 7 9.5 24.1 40 7.4 136 10.6 10.4 18 11 0.88 J 221
Barium 32 - 32 23,900 S$JS05-SS36-000 98 96.2 3741 46.6 J 171 1,380 282 16,500 104 717 112 121 33.91J 3,350
Beryllium 32 - 32 1| SJS05-SS52-00-03D 1] 0.086 J 0.15J 0.45J 021J 0.092 J 0.21J 0.14J 0.22J 0.36 J 0.39J 0.48 J 0.086 J 1J
ICadmium 17 - 32 47.8 S$JS05-SS38-000 - 0.053 U 0.056 U 0.057 U 0.73J 11.1 0.046 U 9.2 0.047 U 4.1 0.052 U 0.048 U 0.16 J 3.2
ICalcium 32 - 32 165,000 SJS05-SS51-00-03D 3,251 3311 419 J 1,100 J 3,550 J 5,660 J 1,490 J 3,810 J 540 J 9,170 J 3,390 J 2,350J 165,000 J 2,110
IChromium 32 - 32 81.3 SJS05-SS36-000 45 15.1 155 13.8 15 45.4 19.7 51 174 273 41 35.3 2.6 28
ICobalt 31 - 32 15.7| SJS05-SS66-00-03D 13| 1313 131J 10.2J 511J 5.6 J 2717 0.78 J 2117 4] 531J 4.7 ] 1.2 7710
ICopper 32 - 32 209,000 SJS05-SS44-00-03D 58| 14.8J 2210 148 J 63.3 J 209,000 J 30.7J 555 J 3241 92410 60.3 J 148 J 8.61J 138 J
ICyanide 11 - 32 5.2 SJS05-SS51-00-03D - 0.18 U 021U 0.19 U 3U 0.58 J 0.18 U 033 U 0.18 U 0.21J 0.257J 0.21J 5.2 0.54 J
iron 32 - 32 66,800 SJS05-SS38-000 45,805 9,340 16,200 25,800 16,500 45,300 17,700 26,800 18,600 15,000 40,300 31,300 3,690 12,000
Lead 32 - 32 2,950 SJS05-SS66-00-03D 147 832 36.2 36.9 67.1 683 98.4 1,000 520 259 557 157 175 502
Magnesium 32 - 32 9,820 S$JS05-SS36-000 4,507 2371 1,340 J 2,120 1,610 5,970 1,870 2,600 1,550 1,810 4,430 3,600 965 J 1,380
Manganese 32 - 32 1,870 SJS05-SS36-000 198 49.7 K 379 K 558 K 132 723 64.7 297 72.7 255 145 121 265 105
Mercury 25 - 32 0.69| SJS05-SS49-00-03D 1.3" 0.062 U 0.23 0.14J 0.37 0.082 J 0.33 0.44 0.22 0.09 J 0.69 0.52 0.064 J 0.062 U
Nickel 32 - 32 198 SJS05-SS44-00-03D 19" 311 3.91J 14 145 198 7213 181J 6.1J 8.71J 14.2 13.7 1.91J 711
Potassium 26 - 32 3,690 SJS05-SS56-00-03D 4,577" 195 B 1,600 2,160 1,080 J 269 B 1,350 2,070 J 1,460 1,160 J 3,180 2,620 413 J 5211
Selenium 3 -32 6.1] SJS05-SS44-00-03D 2.2] 0.79 U 0.84 U 0.85 U 0.83 UL 6.1 L 0.69 UL 1.4 UL 0.7 UL 0.72 UL 0.77 UL 0.72 UL 0.63 UL 0.69 UL
"Silver 29 - 32 23.4| SJS05-SS66-00-03D 0.67| 1.3 J) 231J 3.5 2517 19.8 2.7 4.4 2.9 24 6.1 4.3 1J 21
Sodium 14 - 32 1,710 SJS05-SS42-00-03D 620 55.7B 320 J 1,710 548 J 51.7B 954 B 133 B 97.7B 111 B 262 J 137 B 841 J 173 B
Thallium 11 - 32 7.7] SJS05-SS44-00-03D - 0.53 U 0.6J 0.57 U 0.55 U 7.7 0.46 U 0.92 U 047 U 0.52 J 0.52 U 0.48 U 1517 0.52 J
Vanadium 32 - 32 67.2| SJS05-SS46-00-03D 70| 517 21.2 26.4 23.7 6.5J 26 67.2 26.1 19.7 55.9 53.9 8.3J 35.2
IZinc 32 - 32 124,000 SJS05-SS44-00-03D 137] 114 J 30.2 J 93.7J 2,100 124,000 70.7 2,160 61.2 469 121 114 44.6 1,870
Notes:

Exceeds Background UTL

-- no criteria available
NA - not analyzed

B - analyte not detected above associated blank

J - estimated value

K - analyte present; value may be biased low
L - analyte present; value may be biased high
R - unreliable result

U - analyte not detected

* A duplicate sample was collected for this sample and the results provided are the maximum concentration between the sample and the duplicate.

Page 1 of 3



Table 3-1

Surface Soil Detections and Exceedances of Background UTLs

Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex

Chesapeake, Virginia

Station ID Frequency of 95% SJS05-S0O53 SJS05-S054 S$JS05-S0O55 SJS05-S056 S$JS05-S0O57 SJS05-S058 S$JS05-S059 SJS05-S060 S$JS05-S061 SJS05-S062 SJS05-S063 SJS05-S064 SJS05-S065
Sample ID Detection Max Value Max Location Background SJS05-SS53-00-03D SJS05-SS54-00-03D SJS05-SS55-00-03D SJS05-SS56-00-03D SJS05-SS57-00-03D SJS05-SS58-00-03D SJS05-SS59-00-03D S$JS05-SS60-00-03D SJS05-SS61-00-03D S$JS05-SS62-00-03D SJS05-SS63-00-03D SJS05-SS64-00-03D SJS05-SS65-00-03D
Sample Date uTL 12/10/03 12/10/03 12/10/03 12/11/03 12/11/03 12/11/03 12/11/03 12/11/03 12/11/03 12/10/03 12/10/03 12/10/03 12/10/03
Chemical Name
[Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene 1-4 68 SJS05-SS36-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
[2-Methylnaphthalene 1-32 57| SJS05-SS45-00-03D - 410 U 400 U 410 U 510U 480 U 450 U 570 U 500 U 440 U 370U 420 U 380 U 400 U
l4-Nitroaniline 1-4 460 SJS05-SS37-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
|Acenaphthylene 13 - 32 540| SJS05-SS41-00-03D 246 49 400 U 410 U 150 J 380 J 450 U 570 U 500 U 440 U 370U 420 U 380 U 400 U
JAnthracene 11 - 32 450 SJS05-SS41-00-03D 462 180 J 400 U 410 U 150 J 290 J 450 U 570 U 500 U 440 U 370U 420 U 380 U 400 U
Benzo(a)anthracene 25 - 32 1,500| SJS05-SS41-00-03D 2,027 810 2907 100 J 2307 1,100 450 U 720 500 U 440 U 370U 130 J 98] 140 J
Benzo(a)pyrene 25 - 32 910 SJS05-SS41-00-03D 1,785 840 290J 110 J 130 J 560 531 570 U 500 U 440 U 370U 130 J 971 130 J
Benzo(b)fluoranthene 27 - 32 2,700 SJS05-SS41-00-03D 3,197 1,600 400 J 160 J 560 1,900 450 U 931 500 U 7313 370U 240 J 170 J 200 J
Benzo(g,h,i)perylene 19 - 32 2,300 SJS05-SS66-00-03D 1,655 330J 2103 80J 510U 70 450 U 570 U 500 U 440 U 370U 110 J 7913 110 J
Benzo(k)fluoranthene 24 - 32 820| SJS05-SS41-00-03D 2,0384 660 150 J 63 J 170 J 560 450 U 570 U 500 U 440 U 370U 84 5517 80 J
Carbazole 1-4 14! SJS05-SS37-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 22 - 32 2,200 SJS05-SS41-00-03D 3,487 1,000 300J 110 J 340 1,500 450 U 7513 500 U 54 ) 370U 180 J 130J 160 J
Di-n-butylphthalate 3-4 37 SJS05-SS38-000 - NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 11 - 32 560| SJS05-SS66-00-03D 714 410 U 60J 410 U 871 260 J 450 U 570 U 500 U 440 U 370U 420 U 380 U 400 U
Fluoranthene 26 - 32 1,600| SJS05-SS41-00-03D 2,766 750 390 J 100 J 290J 1,300 450 U 120 J 500 U 49 370U 210 J 180 J 220 J
Indeno(1,2,3-cd)pyrene 23 - 32 1,600| SJS05-SS66-00-03D 1,8294 340 J 180 J 720 170 J 550 450 U 570 U 500 U 440 U 370U 110 J 67 J 88 J
Naphthalene 4 - 32 77| SJS05-SS45-00-03D 485 410 U 400 U 410 U 510U 480 U 450 U 570 U 500 U 440 U 370U 420 U 380 U 400 U
Phenanthrene 20 - 32 390| SJS05-SS41-00-03D 913' 190 J 110 J 410 U 67 J 280 J 450 U 777 500 U 440 U 370U 72 380 U 110 J
Pyrene 27 - 32 1,100| SJS05-SS41-00-03D 2,590 990 360 J 110 J 2307 720 471 110 J 500 U 531 370U 160 J 170 J 210 J
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDD 21 - 28 33| SJS05-SS66-00-03D 5.3 4.2 4.7 ] 173 51U 47U 45U 57 U 5U 8.7J 18 16 241 13
14,4'-DDE 28 - 28 1,300| SJS05-SS59-00-03D 9| 30 110 19 380 110 7210 1,300 170 220 470 110 52 72
14,4'-DDT 28 - 28 1,400| SJS05-SS56-00-03D 21 591J 17 12 1,400 140 4.2 350 44 521 220 87 15 13
Endosulfan sulfate 4 - 28 11| SJS05-SS53-00-03D - 13 4U 41U 51U 47U 45U 57 U 5U 43U 37U 41U 38U 41U
Endrin ketone - 28 20| SJS05-SS53-00-03D - 20 4U 41U 51U 47U 45U 57 U 5U 43U 37U 41U 38U 41U
ITotal Metals (MG/KG)
JAluminum 32 - 32 22,200 SJS05-SS49-00-03D 22,786 8,820 4,330 1,740 21,300 9,770 8,070 8,580 7,690 4,900 4,940 18,700 3,680 9,250
JAntimony 10 - 16 56.5[ SJS05-SS44-00-03D 1.47] 044 R 0.47 UL 0.4 UL 0.62 UL 0.49 UL 0.53 UL 0.6 UL 075 L 0.45 UL 041 R 0.46 R 0.42 R 042 R
|Arsenic 32 - 32 136 SJS05-SS46-00-03D 24 4.4 221 0.88 J 14.7 12.8 2.8 3.7 4.9 6.8 8.6 4 23 7.6
Barium 32 - 32 23,900 SJS05-SS36-000 98 234 3141 19.7 J 148 67.1 2831 50.9 J 45.8 J 4161 70.7 82.4 3231 90
Beryllium 32 - 32 1| SJS05-SS52-00-03D 1] 0.33J 031J 0.098 J 0.38J 0.16 J 0.18 J 0.25J 0.22 ) 0.357J 0111 041J 0.061 J 0.17 J
[Cadmium 17 - 32 47.8 SJS05-SS38-000 - 0.31J 0.047 U 0.04 U 0.062 U 0.049 U 0.053 U 0.06 U 0.05 U 0.06 J 0.41) 011J 0.45J 0.86 J
Calcium 32 - 32 165,000 SJS05-SS51-00-03D 3,251 28,100 J 36,600 458 J 1,220 J 358 J 3271 479 J 353 63,300 1,330 J 1,060 J 1,430 J 1,960 J
[Chromium 32 - 32 81.3 SJS05-SS36-000 45| 175 12.2 5.2 39.5 19.6 8.6 105 9.9 9.1 3.7 18.3 4 21.2
Cobalt 31 - 32 15.7] SJS05-SS66-00-03D 13| 311J 271 0.92 J 521 191J 0.84J 141 1513 1.81J 221 281J 173 4.1
[Copper 32 - 32 209,000| SJS05-SS44-00-03D 58' 22517 110 8.11J 43.4 ) 194 9.9 16.6 J 1191 148 J 1251 28.6 J 18.1J 166 J
Cyanide 11 - 32 5.2| SJS05-SS51-00-03D - 0.18 U 0.18 U 0.16 U 0.24 ) 021U 0.19 U 0.33J 0.21J 02U 0.36 J 0.17 U 0.14 U 0.17 U
Iron 32 - 32 66,800 SJS05-SS38-000 45,805} 13,600 6,810 2,700 34,300 27,200 5,780 7,420 6,090 7,810 8,220 13,400 8,340 18,400
Lead 32 - 32 2,950 SJS05-SS66-00-03D 147 80.7 58.1 41.4 135 56.2 37.9 109 57.3 53.4 27.4 43.3 69.8 228
Magnesium 32 - 32 9,820 SJS05-SS36-000 4,507 1,740 842 ] 299 J 4,420 2,070 477 ] 592 J 578 J 1,090 J 1,750 1,230 1,250 1,920
Manganese 32 - 32 1,870 SJS05-SS36-000 198§ 147 138 K 31.6 K 349 K 63.2 K 16.7 K 50.4 K 46.8 K 160 K 163 50.5 146 172
Mercury 25 - 32 0.69 SJS05-SS49-00-03D 1.3' 0.13 0.061 U 0.06 U 0.36 0.36 0.066 J 0.16 J 0.076 U 0.14 0.14 0.19 0.055 U 0.63
Nickel 32 - 32 198 SJS05-SS44-00-03D 19' 7.81J 4.9 2217 12.7 6.2J 4.8 J 7213 5517 3.81J 1813 9.5 241 13
Potassium 26 - 32 3,690 SJS05-SS56-00-03D 4,577' 1,290 504 J 226 B 3,690 2,980 276 B 492 B 403 B 598 J 1,320 661 J 891 1,260
Selenium 3-32 6.1| SJS05-SS44-00-03D 2.2 0.66 UL 071 U 0.6 U 0.92 U 0.74 U 0.8 U 091 U 0.75 U 0.67 U 0.62 UL 0.7 UL 0.63 UL 0.63 UL
"Silver 29 - 32 23.4[ SJS05-SS66-00-03D 0.67| 2.2 1J 0.34J 4.7 3.8 0.85J 1) 0.84J 1213 133 211 133 28
Sodium 14 - 32 1,710 SJS05-SS42-00-03D 620 180 B 260 J 247 8B 949 J 1,200 J 318 J 312 ) 2341 558 J 53.6 B 67.5B 54 B 751 B
IThallium 11 - 32 7.7 SJS05-SS44-00-03D - 0.57 J 1313 04U 0.62 U 049 U 0.53 U 0.6 U 0.51J 0.94 J 0.41U 0.46 U 0.42 U 042U
anadium 32 - 32 67.2[ SJS05-SS46-00-03D 70| 31 16.1 14 60.3 35.8 24 37 32.7 16.5 12 28.3 8.4 26.3
Zinc 32 - 32 124,000| SJS05-SS44-00-03D 137] 92.7 41.6 J 28J 122 J 53.2J 273 7240 61.3J 69.7 J 115 208 89.9 383
Notes:

Exceeds Background UTL
-- no criteria available
NA - not analyzed

B - analyte not detected above associated blank

J - estimated value

K - analyte present; value may be biased low
L - analyte present; value may be biased high
R - unreliable result

U - analyte not detected

* A duplicate sample was collected for this sample and the results provided are the maximum concentration between the sample and the
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Table 3-1

Surface Soil Detections and Exceedances of Background UTLs
Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex

Chesapeake, Virginia

Station ID Frequency of 95% SJS05-S066 SJS05-S067 SJS05-SS36 SJS05-SS37 SJS05-SS38 SJS05-SS39
Sample ID Detection | Max Value Max Location Background | SJS05-SS66-00-03D | SJS05-$S67-00-03D SJS05-SS36-000 | SJS05-SS37-000" [SIS05-SS38-000! SJS05-5539-000
Sample Date uTL 12/10/03 12/10/03 11/04/02 11/04/02 11/04/02 11/04/02
Chemical Name
[Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene 1-4 68 SJS05-SS36-000 - NA NA 68 J 400 U 420 U 440 U
[2-Methylnaphthalene 1-32 57| SJS05-SS45-00-03D - 1,300 U 420 U 440 U 400 U 420 U 440 U
l4-Nitroaniline 1-4 460 SJS05-SS37-000 - NA NA 1,100 U 460 J 1,100 U 1,100 U
|Acenaphthylene 13 - 32 540| SJS05-SS41-00-03D 246 1,300 U 420 U 211 95 181J 440 U
|Anthracene 11 - 32 450 SJS05-SS41-00-03D 462 1,300 U 420 U 231 150 J 18J 440 U
Benzo(a)anthracene 25 - 32 1,500| SJS05-SS41-00-03D 2,027 230J 78 J 551 230J 551 271
Benzo(a)pyrene 25 - 32 910 SJS05-SS41-00-03D 1,785 640 J 7110 72] 210J 62 3510
Benzo(b)fluoranthene 27 - 32 2,700 SJS05-SS41-00-03D 3,197 2,300 190 J 86 J 240 771 311J
Benzo(g,h,i)perylene 19 - 32 2,300 SJS05-SS66-00-03D 1,655 2,300 65J 581 120 J 420 U 440 U
Benzo(k)fluoranthene 24 - 32 820 SJS05-SS41-00-03D 2,038 540 J 66 J 891 260 J 721 381J
Carbazole 1-4 14! SJS05-SS37-000 - NA NA 440 U 14 420 U 440 U
Chrysene 22 - 32 2,200 SJS05-SS41-00-03D 3,487 410 J 130 J 831 280 J 901J 331J
Di-n-butylphthalate 3-4 37 SJS05-SS38-000 - NA NA 26 2110 3713 440 U
Dibenz(a,h)anthracene 11 - 32 560| SJS05-SS66-00-03D 714 560 J 420 U 440 U 381J 420 U 440 U
Fluoranthene 26 - 32 1,600| SJS05-SS41-00-03D 2,766 350 J 120 J 80J 210J 180 J 49
Indeno(1,2,3-cd)pyrene 23 - 32 1,600| SJS05-SS66-00-03D 1,8294 1,600 66 J 7110 160 J 521 281
Naphthalene 4 - 32 77| SJS05-SS45-00-03D 485' 1,300 U 420 U 440 U 1210 420 U 440 U
Phenanthrene 20 - 32 390| SJS05-SS41-00-03D 913' 140 J 72] 311 4517 491 2510
Pyrene 27 - 32 1,100| SJS05-SS41-00-03D 2,590 1,300 U 100 J 61 240 150 J 471
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDD 21 - 28 33| SJS05-SS66-00-03D 5.3 33 17 NA NA NA NA
14,4'-DDE 28 - 28 1,300| SJS05-SS59-00-03D 9 170 200 NA NA NA NA
14,4'-DDT 28 - 28 1,400| SJS05-SS56-00-03D 21 53 200 NA NA NA NA
Endosulfan sulfate 4 - 28 11| SJS05-SS53-00-03D - 9.31J 41U NA NA NA NA
Endrin ketone 3 -28 20| SJS05-SS53-00-03D - 6.6 U 41U NA NA NA NA
ITotal Metals (MG/KG)
JAluminum 32 - 32 22,200 SJS05-SS49-00-03D 22,786 18,100 7,200 9,930 2,090 4,920 3,190
JAntimony 10 - 16 56.5[ SJS05-SS44-00-03D 1.47] 8L 0.49 R 9.7 114 281 0.39 B
|Arsenic 32 - 32 136 SJS05-SS46-00-03D 24 18.4 5.7 29.1 18.8 37.713J 1.81J
Barium 32 - 32 23,900 SJS05-SS36-000 98 991 52.8 23,900 579 642 104
Beryllium 32 - 32 1| SJS05-SS52-00-03D 1] 0.72J 021 0.42 ) 0.13J 0.27J 0.14 J
[Cadmium 17 - 32 47.8 SJS05-SS38-000 - 14.9 0.049 U 75 1.2 47.8 J 0.67 J
Calcium 32 - 32 165,000 SJS05-SS51-00-03D 3,251 21,300 J 550 J 9,080 1,630 4,420 J 1,710
[Chromium 32 - 32 81.3 SJS05-SS36-000 45| 66.3 14.9 81.3 32.7 37313 8.7
Cobalt 31 - 32 15.7] SJS05-SS66-00-03D 13| 15.7 J 191 571 21 3.4 0.78 B
[Copper 32 - 32 209,000] SJS05-SS44-00-03D 58 99,700 J 2351 690 906 J 192 14.4
Cyanide 11 - 32 5.2| SJS05-SS51-00-03D - 0.52 J 0.15U NA NA NA NA
Iron 32 - 32 66,800 SJS05-SS38-000 45,805} 66,400 13,100 13,800 8,170 66,800 J 4,040
Lead 32 - 32 2,950 SJS05-SS66-00-03D 147 2,950 92.7 2,210 516 442 45.6
Magnesium 32 - 32 9,820 SJS05-SS36-000 4,507 4,440 1,190 J 9,820 601 J 1,240 J 537 J
Manganese 32 - 32 1,870 SJS05-SS36-000 198 697 53.2 1,870 110 3931 40.5
Mercury 25 - 32 0.69 SJS05-SS49-00-03D 1.3] 0.34 0.21 0121 0.12J 0111 0.067 U
Nickel 32 - 32 198 SJS05-SS44-00-03D 19 107 5.6J 11.2 73 10.9 3517
Potassium 26 - 32 3,690 SJS05-SS56-00-03D 4,577 2,650 1,160 J 1,120 J 332J 899 J 413 J
Selenium 3-32 6.1| SJS05-SS44-00-03D 2.2 1.1 UL 0.74 UL 15 071U 211 0.77 U
"Silver 29 - 32 23.4[ SJS05-SS66-00-03D 0.67| 234 2] 0.34) 019 U 02U 021U
Sodium 14 - 32 1,710| SJS05-SS42-00-03D 620 1,310 J 2211 792U 718 U 776 U 783 U
IThallium 11 - 32 7.7 SJS05-SS44-00-03D - 311J 0.49 U 0.62 U 0.57 U 331J 0.62 U
anadium 32 - 32 67.2[ SJS05-SS46-00-03D 70| 35.4 20.5 22.8 12.7J 28.3 12.9
Zinc 32 - 32 124,000| SJS05-SS44-00-03D 137] 11,500 62.1 3,850 2,830 1,010 66.5
Notes:

Exceeds Background UTL

-- no criteria available
NA - not analyzed

B - analyte not detected above associated blank

J - estimated value

K - analyte present; value may be biased low
L - analyte present; value may be biased high
R - unreliable result

U - analyte not detected

* A duplicate sample was collected for this sample and the results provided are the maximum concentration between the sample and the
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Table 3-2

Summary of Dioxin/Furan Exceedances of TEQs in Surface Soil
Site 5 Expanded Remedial Investigation
St. Juliens Creek Annex

Chesapeake, Virginia

Station ID RBC-Soil SJS05-S044 SJS05-SO50 SJS05-S053 SJS05-S066
Sample ID Residential SJS05-SS44-00-03D SJS05-SS50-00-03D SJS05-SS53-00-03D SJS05-SS66-00-03D
Sample Date TEF 12/10/03 TEQ 12/10/03 TEQ 12/10/03 TEQ 12/10/03 TEQ
Chemical Name

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 0.43 0.056 0.00056 0.18 0.0018 0.09 0.0009 0.077 0.00077|
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 0.43 0.084 0.00084 0.023 0.00023 0.01 0.0001 0.021 0.00021]
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 0.43" 0.0077 0.000077 0.0018| J 0.000018 1.00E-03| B| 0.00001 0.0017| B 0.000017|
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.01 0.043" 0.0036| J| 0.000036 0.0059| J 0.000059 0.0016| Q| 0.000016 0.0032| J 0.000032)
1,2,3,4,7,8-Hexachlorodibenzofuran 0.01 0.043" 0.035 0.00035 0.0046| J 0.000046 0.0031| J| 0.000031 0.0048| J 0.000048
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 0.043" 0.0057|J 0.00057 0.0091 0.00091 0.0036| J| 0.00036 0.0074| J 0.00074]
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 0.043" 0.013 0.0013 0.0056| J 0.00056 0.0016| J 0.00016 0.006( J 0.0006
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 0.043" 0.0087 0.00087 0.017 0.0017 0.0053| J| 0.00053 0.011 0.0011]
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 0.043" 9.00E-04|J 0.00009 3.70E-04| B 0.000037 2.40E-04| B| 0.000024 4.30E-04| B 0.000043|
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.5 0.0043" 0.0035| J 0.00175 0.0044| J 0.0022 0.0013] J| 0.00065 0.0035| J 0.00175)
1,2,3,7,8-Pentachlorodibenzofuran 0.05 0.085" 0.0073 0.000365 0.0041| J 0.000205 0.0016| J 0.00008 0.0064| J 0.00032)
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 0.043" 0.019 0.0019 0.0043| J 0.00043 0.0014| Q| 0.00014 0.0062| J 0.00062]
2,3,4,7,8-Pentachlorodibenzofuran 0.5 0.0085" 0.011 0.0055 0.0042| J 0.0021 0.002| J 0.001 0.0078| J 0.0039
2,3,7,8-Tetrachlorodibenzofuran 0.1 0.043] 0.0067|J 0.00067 0.0043| J 0.00043 0.0017| Q| 0.00017 0.0096| J 0.00096
Total heptachlorodibenzo-p-dioxin 0.056 0.18 0.09 0.077

Total heptachlorodibenzofuran 0.0917 0.0248 1.10E-02 0.0227

Total hexachlorodibenzo-p-dioxin 0.018 0.032 0.0105 0.0216

Total hexachlorodibenzofuran 6.79E-02 1.49E-02 6.34E-03 1.74E-02

Total octachlorodibenzo-p-dioxin 0.001 0.38 0.00038 2.4 0.0024 0.86 0.00086 0.96 0.00096
Total octachlorodibenzofuran 0.001 0.1 0.0001 0.047 0.000047 0.011 0.000011 0.014| J 0.000014
Total pentachlorodibenzo-p-dioxin 0.0035| J 0.0044| J 0.0013] J 0.0035| J

Total pentachlorodibenzofuran 0.0183 0.0083 0.0036 0.0142

Total tetrachlorodibenzofuran 0.0067| J 0.0043| J 0.0017| Q 0.0096| J

Total TEQ 0.0043] 0.015358 0.013172] 0.005042! 0.012084|
Notes:

Shaded cell indicates that the concentration of the compound exceeds its toxicity equivalent factor-adjusted RBC value
Shaded cell and bold cell indicates that the total TEQ of a sample exceeds the total TEQ for TEF-adjusted RBCs

Blank cell indicates there is no data

TEF = Toxicity equivalency factor, a TCDD equivalent number ranging from .5 to .00001
TEQ = Toxic Equivalency. For detected compounds, it is the product concentration multiplied by it's TEF.
Total TEQ for compounds - Sum of TEQs calculated for all compounds

RBC = Risk-Based Concentration

B = Analyte not detected above associated blank

| = Ether Interference
J = Reported value is estimated

NJ = Tentative identification, reported value is estimated.
Q = Estimated possible maximum concentration of dioxin furans
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Table 3-3
Groundwater Detections and Exceedances of MCLs and Background UTLs

Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex
Chesapeake, Virginia

Station ID 95% SJS05-MWO01D SJS05-MW02S SJS05-MW03S
Sample ID Background MCL SJS05-MW01D-03D" | SJS05-MW02S-03D" | SJIS05-MW03S-03D
Sample Date uTL 12/15/03 12/15/03 12/15/03
Chemical Name

Explosives (UG/L) - - Not Detected NA NA
Total Metals (UG/L)

Aluminum 1,710 -] NA 21,800 11,400
Arsenic 8 10 NA 5917 5.8
Barium 77.1 2,000 NA 22.8J 19.8 J
Beryllium 1.4 4 NA 5.5 7.6
Cadmium 0.74 5] NA 221 4.8J
Calcium 531,000 -] NA 58,200 65,600
Cobalt 15.8 -] NA 62.9 725
Copper 6.3 1,300] NA 20.1J 14B
Iron 107,000 -] NA 18,400 24,800
Lead 3.5 15 NA 9.8 6.4
Magnesium 296,000 -] NA 45,400 52,400
Manganese 13,700 - NA 2,060 3,870
Nickel 20.1 -] NA 103 121
Potassium 85,400 - NA 15,900 29,500
Silver 1.9 -] NA 0.811J 143
Sodium 810,000 - NA 269,000 90,200
Vanadium 13.7 -] NA 3210 137
Zinc 241 -] NA 774 957
Dissolved Metals (UG/L)

Aluminum 399 -] NA 22,400 11,400
Arsenic 2.4 10 NA 6.9J 6J
Barium 93.3 2,000] NA 2733 22117
Beryllium 0.31 4 NA 5.8 7.5
Cadmium 0.78 5] NA 24 5J
Calcium 464,000 -] NA 60,300 65,300
Cobalt 15 -] NA 64.4 71.6
Copper - 1,300 NA 25.5 48 B
Iron 94,000 -] NA 19,000 J 22,900 J
Lead 2.1 15) NA 12.7 7.8
Magnesium 256,000 -] NA 46,600 J 51,700 J
Manganese 11,800 - NA 2,120 J 3,790 J
Nickel 13.2 -] NA 105 121
Potassium 73,300 - NA 16,800 J 29,100 J
Silver 2.4 -] NA 0.81J 16J
Sodium 582,000 - NA 273,000 87,700
Vanadium 7.1 -] NA 297 0.72J
Zinc 109 -] NA 810 940
Notes:

IExceeds MCLs

Exceeds Background UTL
NA - Not Analyzed
-- no criteria available

B - analyte not detected above associated blank

J - estimated value

A duplicate sample was collected for this sample and the results provided are the maximum concentration between the sample and the duplicate.
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SECTION 4

Human Health Risk Assessment Addendum

This HHRA addendum includes an evaluation of Site 5 surface soil and groundwater. The
surface soil data collected during the ERI were combined with the surface soil data
evaluated in the RI to re-evaluate risks to potential human receptors. Because the Baseline
HHRA conducted during the RI did not identify any risks above EPA target levels
associated with exposure to subsurface soil, subsurface soil was not evaluated in this
addendum.

Shallow groundwater (Columbia Aquifer) is not considered a regional potable water source
at or in the vicinity of SJCA due to its poor quality and low yield. Therefore, during the RI
(CH2M HILL, March 2003), human health risks were only evaluated for a construction
worker scenario based on dermal contact. However, because the site soils and waste are
being considered for removal with the intent of achieving unlimited use and unrestricted
exposure (UU/UE) for the site, the shallow groundwater data were evaluated for exposure
by a future child and lifetime (child/adult) resident.

The revised HHRA surface soil evaluation is presented in subsection 4.1 and the revised
HHRA shallow groundwater evaluation is presented in subsection 4.2.

4.1 Surface Soll
4.1.1 Methodology

The HHRA addendum for Site 5 surface soil is comprised of the following components:

e Identification of Chemicals of Potential Concern (COPCs) - identifies and
characterizes the distribution of COPCs found on the site

e Exposure Assessment - identifies potential pathways by which exposure could occur;
characterizes the potentially exposed populations; and estimates the magnitude,
frequency, and duration of exposure

e Toxicity Assessment - identifies the types of adverse health effects associated with
exposure to COPCs and lists available toxicity factors for COPCs

¢ Risk Characterization - identifies sources of uncertainty associated with the data,
methodology, and the values used in the risk assessment estimation

Identification of COPCs

The identification of COPCs includes data collection, data evaluation, and data screening
steps. The data collection and evaluation steps involve gathering and reviewing the
available site data and identifying the set of data that is of acceptable quality for the risk
assessment. The data set is then screened against concentrations that are protective of
human health to reduce the data set to those chemicals and media of potential concern. The
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EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLOGICAL RISK ASSESSMENT FOR SITE 5

data that were used for the quantitative risk analysis were all validated prior to use.
Table 4-1 lists the samples evaluated in this HHRA, which include the surface soil samples
collected during the RI and ERI.

The validated data were used in the same manor they were used in the baseline HHRA, as
follows:

o Estimated values flagged with a ] qualifier were treated as unqualified detected
concentrations

e Data qualified with an R (rejected) were not used in the risk assessment

e Data qualified with a B (blank contamination) was used in the risk assessment as if it is
non-detect and the blank-related concentration for the constituent was used as the
sample quantitation limit. One-half of the sample detection limit (DL) was used in the
risk assessment to calculate exposure point concentrations

e For duplicate samples, the higher of the two concentrations was used as the sample
concentration

e One-half the sample DL was used to calculate the exposure point concentration for
samples with no detectable contaminant quantities if the contaminant was detected in
other samples from the data grouping

All of the detected constituents were screened in accordance with criteria presented in EPA
guidelines (EPA, January 1993). The maximum detected concentration of each constituent
detected in surface soil at Site 5 was compared to a screening value, as discussed below, to
select the COPCs. If the maximum detected concentration exceeded the screening value, the
constituent was selected as a COPC and retained for the quantitative risk evaluation. The
COPC screening is presented in the Appendix E, Tables 2.1 through 2.4. The data were
screened using the same methodology used in the baseline HHRA. However, the EPA
Region III RBCs were updated to reflect the most recent RBC table (EPA, April 2004).

e Comparison with RBCs: The maximum detected chemical concentrations in surface soil
were compared with the EPA Region III soil RBCs (EPA, April 2004). The screening-level
RBCs for noncarcinogens were adjusted to reflect a target hazard quotient of 0.1. The
screening-level RBCs for carcinogens are based on a target cancer risk of 1x10-¢ and were
not adjusted from the values included in the RBC table. The EPA Region III Industrial
Soil RBCs were used to screen the surface soil for the trespasser and other worker
scenarios (Appendix E, Tables 2.1 and 2.2) and the EPA Region III Residential Soil RBCs
were used to screen the surface soil for the residential scenario (Appendix E, Tables 2.3
and 2.4).

e Comparison for Lead: Lead concentrations of less than 400 mg/kg in soil are considered
adequately protective of human health under residential land-use conditions.
Exceedance of these values prompts further evaluation to assess the potential for
human-health impacts. The lead soil-screening level of 400 mg/kg was used to screen
the soil.

e Comparison with Recommended Dietary Allowances (RDAs): Chemicals which are
human nutrients, present at low concentrations (i.e., only slightly elevated above
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SECTION 4 — HUMAN HEALTH RISK ASSESSMENT ADDENDUM

naturally occurring levels), and toxic only at very high doses were eliminated from the
quantitative risk analysis. These constituents are calcium, magnesium, potassium, and
sodium.

Table 4-2 identifies the surface soil COPCs retained in this ERI. The COPCs for the
trespasser and industrial scenarios generally include the same COPCs that were retained in
the baseline HHRA, with the addition of two PAHs and eight metals. The COPCs for the
residential scenario generally include the same COPCs as were retained for the baseline
HHRA, with the addition of two PAHs and one metal.

4.1.2 Exposure Assessment

The exposure scenarios that were evaluated in the baseline HHRA for soil were evaluated in
this risk assessment and are summarized in Appendix E, Table 1.

Site 5, a former burning ground, is an open field and is currently not being actively used at
the base. The grassy area is regularly mowed and the adjacent patrol road is accessible and
occasionally utilized as an exercise path by base personnel. Because this area is not fenced,
base workers and trespassers/ visitors could have access to Site 5 surface soil and are the
only current receptors that could be exposed to the surface soil.

Future land use at Site 5 is potentially either industrial or commercial. Future residential
development of this site is unlikely; however, it is evaluated as the most conservative future
use of the site. Therefore, exposure to surface soil by potential future adult and child
residents was evaluated. Noncarcinogenic risks were calculated for adult and child
residents separately, and carcinogenic risks were calculated for lifetime residents (not
separately for children and adults).

As for the current site use, the surface soil is also accessible to trespassers and other workers
under future site use.

The exposure parameters used to quantify risks are the same as the exposure parameters
used in the baseline HHRA and are included in Appendix E, Table 4s.

The methodology used to calculate the exposure point concentrations (EPCs) in this
addendum was updated from the methodology used in the baseline HHRA to current EPA
practices. The reasonable maximum exposure (RME) EPCs for the surface soil were
calculated as the 95 percent upper confidence limit (95% UCL), the 97.5% UCL, or the 99%
UCL of the arithmetic mean concentration. The maximum detected concentration was used
in place of the appropriate UCL as the EPC when the calculated UCL was greater than the
maximum detected value or less than five samples were available for the data grouping.

ProUCL, Version 2.1 (EPA, February 2003), was used to calculate the UCLs and determine
the distribution the data fit. The ProUCL model uses the Shapiro-Wilk W-test to determine
if the data fit a lognormal or normal distribution for data sets with 50 samples or less. For
data sets with greater than 50 samples, ProUCL uses Lilliefors test to determine if the data
fit a lognormal or normal distribution. The distribution that the data fit is then used to
choose the method that ProUCL uses to calculate the UCL. The recommendations outlined
in the ProUCL model documentation were used to select the appropriate UCL. For data that
were determined to fit a normal distribution, the student’s t-statistic was used to calculate
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the 95% UCL. For data determined to fit a lognormal distribution, either Land’s H-statistic
was used to calculate the 95% UCL, or the Chebyshev Theorem using the minimum
variance unbiased estimator (MVUE) of the parameters was used to calculate the 95% UCL
or 99% UCL, depending on the standard deviation of the population. For data that fit
neither a lognormal or normal distribution, the Chebyshev Theorem using the arithmetic
mean and standard deviation was used to calculate the 95% UCL, 97.5% UCL, or 99% UCL,
depending on the population standard deviation. For data sets that fit both a lognormal and
normal distribution, the methods described above for the distribution with the higher W-
value was used to calculate the UCL.

The average concentration was used as the CT EPC. For data that fit a lognormal
distribution (based on the discussion above), the MVUE of the mean was used as the CT
EPC. For data that fit a normal distribution, the average of the non-transformed data was
used as the CT EPC. For data sets that either fit both a lognormal and normal distribution,
or fit neither a lognormal or normal distribution, the average of the non-transformed data
was used to calculate the UCL.

The exposure point concentrations are included in Appendix E, Table 3s.

Toxicity Assessment

The sources of the toxicity values used in the baseline HHRA were used for this addendum.
However, if the toxicity values have been updated since the RI/HHRA /ERA was
completed, the updated values were used in this addendum.

The primary source for toxicity values used in the risk assessment is the EPA’s Integrated
Risk Information System (IRIS) database. IRIS includes only reference doses (RfDs) and
slope factors (SFs) that have been verified by EPA work-groups. If data were not available
from IRIS, National Center for Environmental Assessment (NCEA) data were used. The
health effects assessment summary tables (EPA, 1997), which are issued by EPA’s Office of
Research and Development, were consulted when data were not available in IRIS or from
NCEA. If no toxicity values were available for a detected constituent, surrogate constituents
were selected and their RBCs were used for the COPC selection process. None of the
constituents exceeded the surrogate constituents RBCs.

Per EPA guidance, oral toxicity values (RfDs and SFs) were adjusted from administered
dose to absorbed dose for evaluating dermal toxicity. The RfD and SF were adjusted using
oral absorption factors from EPA (EPA, September 2001). The adjusted dermal RfDs and
SFs, along with the oral RfDs and SFs, are summarized in Appendix E, Tables 5.1 and 6.1.
The inhalation RfDs and SFs are summarized in Appendix E, Tables 5.2 and 6.2.

Most chemicals detected at the site have toxicity factors or appropriate surrogates. In this
assessment, lead is the only COPC without available published toxicity factors. Lead is
regulated by EPA based on blood-lead uptake using a physiologically based pharma-
kokinetic model referred to as the Integrated Exposure Uptake Biokinetic (IEUBK) model, in
the event of excess lead presence at the site. As a screening tool, lead is screened at

400 mg/kg in soil.
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Risk Characterization

Risk characterization is the process of integrating the previous elements of the risk
assessment into quantitative and semi-quantitative expressions of risk. The calculated risk is
then used as an integral component in remedial decision-making and selection of potential
remedies or actions.

Potential human health risks are discussed independently for carcinogenic and
noncarcinogenic contaminants because of the different toxicological endpoints, relevant
exposure duration, and methods used to characterize risk. The noncarcinogenic health
impacts from carcinogens are also assessed. The methods used to estimate the
noncarcinogenic hazards and carcinogenic risks are detailed in the baseline HHRA, and are
summarized here.

Noncarcinogenic Risk Estimation

Noncarcinogenic health risks are estimated by comparing actual or expected exposure levels
to threshold concentrations (or noncarcinogenic RfDs). The expected intake divided by the
RfD is equal to the hazard quotient (HQ):

HQ = Intake / RfD

The intake and RfD are expressed in the same units and represent the same exposure period
(i.e., chronic or subchronic). The intake and RfD also represent the same exposure route,
(i.e., inhalation intakes are divided by the inhalation RfD). When the HQ exceeds one (i.e.,
exposure exceeds the RfD), a certain degree of health risk is indicated. To assess the
potential for noncarcinogenic health effects posed by exposure to multiple chemicals and
multiple exposure pathways a “hazard index” approach is used (EPA, December 1989). This
approach assumes that noncarcinogenic hazards associated with exposure to more than one
chemical and pathway are additive. Synergistic or antagonistic interactions between
chemicals are not accounted for. The hazard index (HI) may exceed one even if all of the
individual HQs are less than one. The chemicals may then be segregated by similar
mechanisms of toxicity and toxicological effects, and separate Hls derived based on
mechanism and target organs affected.

Carcinogenic Risk Estimation

The potential for carcinogenic effects due to exposure to site-related contamination is
evaluated by estimating excess lifetime cancer risk. Excess lifetime carcinogenic risk is the
incremental increase in the probability of developing cancer during one’s lifetime in
addition to the background probability of developing cancer.

The carcinogenic risk is calculated by multiplying the intake by the cancer slope factor
(CSF).

CR = Intake x CSF

The combined risk from exposure to multiple chemicals at a site was evaluated by adding
the risks from individual chemicals. Risks were also added across the pathways, if an
individual would be exposed through multiple pathways.
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When a cumulative carcinogenic risk to an individual receptor under the assumed exposure
conditions exceeds 100 in a million (104 excess cancer risk), Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) generally requires remedial action to
reduce risks at the site. If the cumulative risk is less than 104, action generally is not
required, but may be warranted if a risk-based chemical-specific standard, for example,
MCL, is exceeded. A risk-based remedial decision could be superseded by the presence of
an environmental impact requiring action at the site.

4.1.3 Surface Soil HHRA Results

Appendix E presents the tables used to evaluate the human health risks associated with
exposure to Site 5 surface soil. Tables 4-3, 4-4, 4-5, and 4-6 summarize the results of the risk
assessment.

e Current/Future Adult Trespasser(noncarcinogenic hazard and carcinogenic risk)
Table 9.1.RME, Appendix E, summarizes the hazard and carcinogenic risk to the
current/future adult trespasser.

The RME noncarcinogenic hazard to the adult trespasser (0.25) is below EPA’s target HI of
1.0. The RME carcinogenic risk (4.9x10) is within EPA’s target risk range of 10 to 104

e Current/Future Adolescent Trespasser (noncarcinogenic hazard and carcinogenic risk)
Table 9.2.RME, Appendix E, summarizes the hazard and carcinogenic risk to the
current/future adolescent Trespasser.

The RME noncarcinogenic hazard to the adolescent trespasser (0.28) is below EPA’s
target HI of 1.0. The RME carcinogenic risk (1.1x10-) is within EPA’s target risk range of
106 to 104.

e Current/Future Adult Other Worker (noncarcinogenic hazard and carcinogenic risk)
Table 9.3.RME, Appendix E, summarizes the hazard and carcinogenic risk to the future
adult other worker based on exposure to COPCs selected using the EPA industrial soil
RBCs.

The RME noncarcinogenic hazard to the other worker (0.58) is below EPA’s target HI of
1.0. The RME carcinogenic risk (9.2x10-) is within EPA’s target risk range of 10-¢ to 104

The results of the adult lead model for the Site 5 surface soil are summarized in

Table 4-7. As shown in the table, the highest 95t percentile blood lead concentration
among fetuses of adult workers is 5.5 ug/dL (micrograms of lead per deciliter blood).
The probability that the fetal lead blood concentration would be greater than the target
blood lead concentration of 10 pg/dL is less than 5 percent. Therefore, exposure to lead
in surface soil is not a health concern for the fetuses of other workers.

¢ Future Adult Resident (noncarcinogenic hazard)
Table 9.5.RME, Appendix E, summarizes the hazard to the future adult resident. The
RME noncarcinogenic hazard to the adult resident (2.0) is above EPA’s target HI of 1.0.
The hazard is mainly associated with the ingestion of copper which alone poses an HI of
1.0. None of the other constituents contribute an individual HI greater than 1.0.
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Because the cumulative RME hazard exceeded 1.0, a CT hazard was calculated (Table
9.8.CT). The CT noncarcinogenic hazard for the adult resident (0.56) is below EPA’s
target HI.

e Future Child Resident (noncarcinogenic hazard)
Table 9.6.RME, Appendix E, summarizes the hazard to the future child resident. The
RME noncarcinogenic hazard to the child resident (15) is above EPA’s target HI of 1.0.
The hazard is mainly associated with the ingestion of copper, with a smaller
contribution from arsenic and iron.

Because the cumulative RME hazard exceeded 1.0, a CT hazard was calculated (Table
9.9.CT). The CT noncarcinogenic hazard for the child resident (4.7) is also above EPA’s
target HI. The hazard is associated with the ingestion of copper.

The results of the IEUBK model for Site 5 surface soil are summarized in Table 4-7. The
IEUBK evaluation resulted in a geometric mean blood concentration of 5.8 pug/dL for
children 0 to 84 months old. Approximately 11.8 percent of this population had a blood
lead level above EPA’s recommended level of 10 ng/dL. EPA only considers lead in soil
not to be a health concern if less than 5 percent of the population has a blood-lead level
greater than 10 pg/dL. Therefore, exposure to lead in surface soil at Site 5 may be a
potential health concern for residential children.

e Future Lifetime Resident (carcinogenic risk)
Table 9.7.RME, Appendix E, summarizes the carcinogenic risks to the future lifetime
resident. The RME carcinogenic risk associated with exposure to surface soil (8.4x107) is
within EPA’s target risk range of 10-¢ to 104,

4.1.4 Uncertainty

The risk measures used in Superfund site risk assessments are not fully probabilistic
estimates of risk but are conditional estimates given that a set of assumptions about
exposure and toxicity are realized. Thus it is important to specify the assumptions and
uncertainties inherent in the risk assessment to place the risk estimates in proper perspective
(EPA, 1989a). A site-specific discussion on the uncertainties associated with the individual
components of the HHRA is presented in the following sections.

General Uncertainty in COPC Selection

The purpose of the ERI was to collect surface soil data to further delineate surface soil
contamination, fill data gaps, and support evaluation of potential remedial alternatives.
Therefore, the uncertainty in sampling and possibility of missing a contaminated location is
expected to be minimal. The uncertainty associated with the data analysis is minimal, as the
data have been fully validated prior to use in the risk assessment. The general assumptions
used in the COPC selection process were conservative to ensure that the true COPCs were
not eliminated from the quantitative risk assessment and that the highest possible risk was
estimated.

Background data were not used to select the COPCs, adding another source of uncertainty
in the identification of COPCs. The 95% UTLs for Dredge Fill surface soil are included in
Tables 2.1 through 2.4, in Appendix E.
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Nine out of 12 maximum detected concentrations of COPCs selected for Site 5 using
industrial RBCs (all of the metal COPCs) were above background UTLs. Using the
residential RBCs, 14 out of 22 maximum detected concentrations of COPCs selected were
above background UTLs. Elimination of these constituents as COPCs, based on a
comparison to background, would not change the results of the Site 5 risk analysis.

Uncertainty Associated with Exposure Assessment

Some of the exposure pathways evaluated in the risk assessment are assumed, and exposure
factors used for quantitation of exposure are conservative and reflect the worst-case or
upper-bound assumptions. Use of these exposure factors results in over-estimation of actual
site risk.

The percent of a chemical absorbed through the skin is likely to be affected by many
parameters, including soil loading, soil moisture content, organic content, pH, and presence
of other constituents. The availability of a chemical for absorption through the skin depends
on site-specific fate and transport properties of the chemical species available for eventual
absorption of skin. Chemical concentrations, specific properties of the chemical, and soil
release kinetics all impact the amount of a chemical absorbed. These factors contribute to the
uncertainty associated with dermal absorption estimates and make quantitation of the
amount of certain chemicals absorbed from soil difficult.

Uncertainty Associated with Toxicity Assessment

Uncertainty associated with the noncarcinogenic toxicity factors is included in Standard
Tables 5.1 and 5.2 in Appendix E. The uncertainty associated with CSFs is mostly associated
with the low dose extrapolation where carcinogenicity at low doses is assumed to be
straight-line responses. This is a conservative assumption, which introduces a high
uncertainty into SFs, which are from this extrapolated area of the dose-response curve. Most
of the experimental studies indicate existence of a threshold for carcinogenicity, which is not
accounted for in the development of the CSF.

Carcinogenic SFs developed by the EPA represent upper bound estimates. Any carcinogenic
risks generated in this assessment should be regarded as an upper bound estimate on the
potential carcinogenic risks rather than an accurate representation of carcinogenic risk. The
true carcinogenic risk is likely to be less than the predicted value.

Additional uncertainty is in the prediction of relative sensitivities of different species of
animals and the applicability of animal data to humans.

There is a large degree of uncertainty associated with the oral to dermal adjustment factors
(based on chemical-specific gastrointestinal absorption) used to transform the oral RFDs and
CSFs based on administered doses to dermal RFDs and CSFs based on absorbed doses. It is
not known if the adjustment factors result in an underestimate or overestimate of the actual
toxicity associated with dermal exposure.

Uncertainty in Risk Characterization

The uncertainties identified in each component of risk assessment ultimately contribute to
uncertainty in risk characterization. The addition of risks and HlIs across pathways and
chemicals contributes to uncertainty based on the interaction of chemicals such as additivity,
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synergism, potentiation, and susceptibility of exposed receptors. The simple assumption of
additivity used for this assessment may or may not be accurate and may or may not over- or
under-estimate risk, however, a better alternative is not available at this time.

The draft 2001 trichloroethene toxicity values (EPA, August 2001) were not used in the risk
assessment. Risks were calculated using the 1986 trichloroethene toxicity values that have
been withdrawn from IRIS. When risks are calculated using the draft 2001 trichloroethene
toxicity values, there are still no risks greater than EPA target levels associated with
exposure to trichloroethene. The contribution from trichloroethene to the total risks and
hazards are very small and will not change the results of this risk assessment.

4.2 Shallow Groundwater

The baseline HHRA was conducted to evaluate the potential human health risks associated
with exposure of a future child and lifetime resident to constituents detected in shallow
groundwater. Figure 2-5 shows the shallow monitoring well locations and general shallow
groundwater flow direction at Site 5. The Revised HHRA for shallow groundwater was
presented to the SJCA Project Management Team separately and is provided as Appendix F
of this ERI. Appendix F, Table 1 provides the groundwater data collected to-date at Site 5.

4.2.1 Methodology

RME and CT exposure risk estimates were calculated following EPA guidance. Only metals
were evaluated because the concentrations of organics did not exceed human health RBCs.
When comparing the concentrations of total (un-filtered) metal to the dissolved (filtered)
metal results, there is no notable difference in the concentrations for aluminum, iron, and
manganese (EPA, August 1992). Therefore, the total metal concentrations were used for
evaluation.

In general, the baseline HHRA methodology described in the RI/HHRA/ERA (CH2MHILL,
March 2003) was followed. At the time the HHRA was conducted, the latest EPA Region III
RBC table (EPA, October 2004) was used as a source of screening values. In addition, EPCs
for detected constituents selected as COPCs were calculated using the latest version (v.
3.00.02) of EPA’s ProUCL software (EPA, 2004). In addition, EPA’s latest guidance (EPA,
2003b) for choosing the source(s) of toxicity values (used to calculate cancer and noncancer
risks) was followed. The hierarchy for the source of toxicity values was as follows: (1) IRIS
(EPA, 2003a), (2) Provisional Peer-Reviewed Toxicity Values (PPRTV), (3) NCEA, and (4)
Health Effects Assessment Tables (HEAST). This hierarchy is according to EPA’s most
recent guidance for sources of toxicity values (EPA, 2003b).

4.2.2 Shallow Groundwater HHRA Results

Potable use of shallow groundwater by future child residents would result in an RME
(HI=43) and CTE (HI-16) non cancer hazard above EPA’s acceptable target HI of 1. The
potential RME hazards are based on ingestion of aluminum (HI = 3.1), arsenic (HI = 2.3),
cadmium (HI = 1.4), iron (HI = 11), manganese (HI =14), thallium (HI = 1.9), and vanadium
(HI = 1.8) and dermal contact with manganese (HI =2.3). The potential CTE hazards are
based on ingestion of iron (HI =5.9) and manganese (HI =5.9) (Appendix F, Table 2).
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The RME cancer risk (2.4x104) to the future lifetime resident was slightly above EPA’s target
cancer risk range (1x10-4to 1x10-) due to ingestion of arsenic. However, the CTE cancer risk
(5.4x10) is within the target cancer risk range (Appendix F, Table 2).

4.3 Summary
4.3.1 Surface Solil

There are no risks above EPA target risk levels under current land use (trespassers or site
workers). There are no risks above EPA target risk levels for future industrial use of the site
(trespassers or other workers). Future residential land use may result in an unacceptable
non cancer risk due to ingestion of copper and arsenic.

Additionally, based on the IEUBK evaluation for lead, exposure to lead in surface soil at Site
5 may be a potential health concern for residential children. Average lead concentrations of
less than 400 mg/ kg in surface soil across the site are considered adequately protective of
human health under residential land-use conditions. Individual lead concentrations
exceeded 400 mg/kg at 17 locations across the site. However, based on the average
concentration (505 mg/kg) of lead detected in surface soil at Site 5, the two most elevated
detections contribute to the elevated average.

The following sample locations and respective concentrations pose the potential risk to
human health from exposure to surface soil at Site 5:

Sample Location cocC Concentration
Copper 6,470 mg/kg
SJS05-SS01 Iron 120,000 mg/kg
Lead 7,210 mg/kg
SJS05-SS09 Arsenic 111 K mg/kg
SJS05-SS11 Arsenic 152 mg/kg
SJS05-SS19 Lead 4,740 mg/kg
SJS05-SS38 Iron 66,800 mg/kg
SJS05-SS44 Copper 209,000 J mg/kg
SJS05-SS46 Arsenic 136 mg/kg
Copper 99,700 J mg/kg
SJS05-SS66
Iron 66,400 mg/kg
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4.3.2 Shallow Groundwater

Metals concentrations in shallow groundwater may pose an unacceptable non cancer hazard
and cancer risk to future residents. Due to the variability in analytical results in shallow
groundwater over time, additional metals sampling data is recommended from the existing
monitoring wells to re-evaluate the potential risks to construction workers and future
residents.
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Table 4-1

Summary of Data Quantitatively Used in Risk Assessment

Site 5 Surface Soil
St. Juliens Creek Annex
Chesapeake, Virginia

Date of
Medium Sampling Sample Parameters

Soil

Surface Soll 6/24/1997 SJS05-SS01-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS02-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS03-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS04-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS05-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS06-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS07-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS07-000P EXPLO
6/26/1997 SJS05-SS08-000 METAL, SVOA, VOA, PEST/PCB
6/26/1997 SJS05-SS09-000 METAL, SVOA, VOA, PEST/PCB
4/21/1999 SJS05-SS10-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/21/1999 SJS05-SS11-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS12-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/21/1999 SJS05-SS13-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS14-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/21/1999 SJS05-SS15-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS16-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS17-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS18-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS19-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS20-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS21-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS22-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS23-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS24-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS25-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS26-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS27-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS27-000P EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS28-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/19/1999 SJS05-SS30-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/19/1999 SJS05-SS31-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/19/1999 SJS05-SS32-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS33-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS34-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
4/22/1999 SJS05-SS35-000 EXPLO, METAL, SVOA, VOA, PEST/PCB
11/4/2002 SJS05-SS36-000 METAL, SVOA
11/4/2002 SJS05-SS37-000 METAL, SVOA
11/4/2002 SJS05-SS37-000P METAL, SVOA
11/4/2002 SJS05-SS38-000 METAL, SVOA
11/4/2002 SJS05-SS39-000 METAL, SVOA
12/11/2003 | SJS05-SS40-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS41-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS42-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS42-00-03D-P METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS43-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS44-00-03D METAL,SVOA, PEST/PCB, DIOXINS/FURANS
12/10/2003 | SJS05-SS45-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS46-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS47-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS48-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS48-00-03D-P METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS49-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS50-00-03D METAL,SVOA, PEST/PCB, DIOXINS/FURANS
12/10/2003 | SJS05-SS50-00-03D-P METAL,SVOA, PEST/PCB, DIOXINS/FURANS
12/10/2003 | SJS05-SS51-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS52-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS53-00-03D METAL,SVOA, PEST/PCB, DIOXINS/FURANS
12/10/2003 | SJS05-SS54-00-03D METAL,SVOA, PEST/PCB
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Table 4-1

Summary of Data Quantitatively Used in Risk Assessment

Site 5 Surface Soil
St. Juliens Creek Annex
Chesapeake, Virginia

Date of
Medium Sampling Sample Parameters
12/10/2003 | SJS05-SS55-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS56-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS57-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS58-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS59-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS60-00-03D METAL,SVOA, PEST/PCB
12/11/2003 | SJS05-SS61-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS62-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS63-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS64-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS65-00-03D METAL,SVOA, PEST/PCB
12/10/2003 | SJS05-SS66-00-03D METAL,SVOA, PEST/PCB, DIOXINS/FURANS
12/10/2003 | SJS05-SS67-00-03D METAL,SVOA, PEST/PCB
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Table 4-2
Summary of Chemicals of Potential Concern for HHRA
Site 5 Surface Soil
St. Juliens Creek Annex
Chesapeake, Virginia

Surface Soil
Industrial RBCs Residential RBCs
Benzo(a)pyrene Benzo(a)anthracene
Dibenz(a,h)anthracene Benzo(a)pyrene
Antimony Benzo(b)fluoranthene
Arsenic Dibenz(a,h)anthracene
Barium Indeno(1,2,3-cd)pyrene
Chromium 4,4'-DDE
Copper 4,4-DDT
Iron 2,3,7,8-TCDD (dioxin equivalent)
Lead Aluminum
Thallium Antimony
Zinc Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc

Page 1 of 1




Table 4-3
Summary of Media-Specific Risks and Hazards RMEs
Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Chemicals with Cancer | Chemicals with Cancer Risks | Chemicals with Cancer Risks >10° Hazard
Receptor Media Exposure Route |Cancer Risk Risks >10* >10° and <10* and <10° Index Chemicals with HI>1
Current/Future Surface Soil Ingestion 3.6E-06 Arsenic 0.20
Trespasser - Adult Dermal Contact 1.4E-06 0.05
Inhalation 1.9E-09 0.0001
Total 4.9E-06 0.25
All Media Total 4.9E-06 0.25
Current/Future Surface Soil Ingestion 8.9E-07 0.25
Trespasser - Adolescent Dermal Contact 1.6E-07 0.03
Inhalation 4.2E-10 0.0001
Total 1.1E-06 0.28
All Media Total 1.1E-06 0.28
Current/Future Surface Soil Ingestion 7.1E-06 Arsenic 0.49
Other Worker Dermal Contact 2.1E-06 Arsenic 0.09
Inhalation NA NA
Total 9.2E-06 0.58
All Media Total 9.2E-06 0.58
Future Surface Soil Ingestion NA 1.5 Copper
Resident - Adult Dermal Contact NA 0.54
Inhalation NA NA
Total NA 2.0
All Media Total NA 2.0
Future Surface Soil Ingestion NA 13.6 Arsenic, Copper, Iron
Resident - Child Dermal Contact NA 1.1
Inhalation NA NA
Total NA 14.7
All Media Total NA 15
Benzo(a)pyrene, Benzo(b)fluoranthene|
Dibenz(a,h)anthracene, Dioxin
Future Surface Soil Ingestion 7.1E-05 Arsenic equivalent NA
Benzo(a)pyrene,
Resident - Lifetime Dermal Contact 1.3E-05 Dibenz(a,h)anthracene, Arsenic NA
Inhalation NA NA
Total 8.4E-05 NA
All Media Total 8.4E-05 NA

NA - Not applicable, pathway incomplete.
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Table 4-4

Summary of Media-Specific Risks and Hazard CTs

Site 5

St. Juliens Creek Annex
Chesapeake, Virginia

Chemicals with Cancer Risks >10°

Chemicals with Cancer |Chemicals with Cancer Risks >10] Hazard
Receptor Media Exposure Route |Cancer Risk Risks >10* ®and <10* and <10° Index Chemicals with HI>1
Future Surface Soil Ingestion NA 0.49
Resident - Adult Dermal Contact NA 0.07
Inhalation NA NA
Total NA 0.56
All Media Total NA 0.56
Future Surface Soil Ingestion NA 4.5 Copper
Resident - Child Dermal Contact NA 0.17
Inhalation NA NA
Total NA 4.7
All Media Total NA 4.7
Future Surface Soil Ingestion 1.9E-05 Arsenic Dioxin equivaleni NA
Resident - Lifetime Dermal Contact 1.1E-06 NA
Inhalation NA NA
Total 2.0E-05 NA
All Media Total 2.0E-05 NA

NA - Not applicable, pathway incomplete.
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Table 4-5
Summary Table for Risks and Hazards Across Media for All RMEs

Site 5

St. Juliens Creek Annex

Chesapeake, Virginia

Exposure Scenarios Exposure Scenarios
Total Risk
for Total HI for
Surface Soil Pathways | Pathways Surface Soil

Risk Hi % Risk % HI
Current/Future Trespasser Adult 4.9E-06 2.5E-01 4.9E-06 2.5E-01 100% 100%
Current/Future Trespasser Adolescent 1.1E-06 2.8E-01 1.1E-06 2.8E-01 100% 100%
Current/Future Other Worker- Industrial 9.2E-06 5.8E-01 9.2E-06 5.8E-01 100% 100%
[[Future Resident Adult NA 2.0E+00 NA 2.0E+00 NA 100%
[IFuture Resident Child NA 1.5E+01 NA 1.5E+01 NA 100%
[[Future Age-Adjusted Resident 8.4E-05 NA 8.4E-05 NA 100% NA
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Table 4-6
Summary Table for Risks and Hazards Across Media for All CTs

Site 5

St. Juliens Creek Annex

Chesapeake

Virginia

Exposure Scenarios

Exposure Scenarios

Total Risk
for Total HI for
Surface Soil Pathways | Pathways Surface Soil
Risk HI % Risk % HI
Future Resident Adult NA 5.6E-01 NA 5.6E-01 NA 100%
[Future Resident child NA 4.7E+00 NA 4.7E+00 NA 100%
[[Future Age-Adjusted Resident 2.0E-05 NA 2.0E-05 NA 100% NA
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Table 4-7

Calculations of Blood Lead Concentrations (PbBs)

Version date 2/19/03

Site 5

St. Juliens Creek Annex
Chesapeake, Virginia

PbB Values for Non-Residential Exposure Scenario
Exposure Equation® Using Equation 1 Using Equation 2
Variable = Z= Description of Exposure Variable Units GSDi = Hom | GSDi=Het || GSDi=Hom | GSDi = Het
PbS X X |Soil lead concentration ug/g or ppm 504.96 504.96 504.96 504.96
Rietalimaternal X X |Fetal/maternal PbB ratio - 0.9 0.9 0.9 0.9
BKSF X X |Biokinetic Slope Factor ug/dL per 0.4 0.4 0.4 0.4
ug/day
GSbh; X X |Geometric standard deviation PbB -- 19 2.3 19 2.3
PbB, X X |Baseline PbB ug/dL 14 1.8 14 1.8
IRg X Soil ingestion rate (including soil-derived indoor dust) g/day 0.050 0.050 -- --
IRs.p X |Total ingestion rate of outdoor soil and indoor dust g/day -- -- 0.050 0.050
Ws X |Weighting factor; fraction of IRs.p ingested as outdoor soil - -- -- 1.0 1.0
Ksp X |Mass fraction of soil in dust -- -- -- 0.7 0.7
AFs p X X |Absorption fraction (same for soil and dust) - 0.12 0.12 0.12 0.12
EFs b X X |Exposure frequency (same for soil and dust) days/yr 219 219 219 219
ATs p X X |Averaging time (same for soil and dust) days/yr 365 365 365 365
PbB quit PbB of adult worker, geometric mean ug/dL 21 25 21 25
PbBetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 55 9.0 55 9.0
PbB; Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0
P(PbBseta > PbB,) |Probability that fetal PbB > PbB, assuming lognormal distribution % 0.5% 3.8% 0.5% 3.8%

! Equation 1 does not apportion exposure between soil and dust ingestion (excludes W s, Kgp).

When IRg = IRg.p and Wy = 1.0, the equations yield the same PbB fetz .95

U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
*Equation 1, based on Eq. 1, 2 in USEPA (1996).

PbB adult =

(PbS*BKSF*IRs,p*AFs n*EFs/ATs o) + PbB,

PBB fetal, 095 = PDB.a * (GSD* * R)

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil
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SECTION 5

Ecological Risk Assessment Addendum

This section presents a Screening Ecological Risk Assessment (SERA) and Step 3 of the
BERA for Site 5 surface soil. The surface soil samples collected during the ERI were
combined with the surface soil samples evaluated in the ERA as part of the RI/HHRA /ERA
report (CH2M HILL, March 2003a) to re-evaluate risks to potential ecological receptors. The
objective of the ERI was to further delineate surface soil contamination, fill data gaps, and
support evaluation of potential remedial alternatives.

The SERA, which constitutes Steps 1 and 2 of the 8-step ERA process, was conducted in
accordance with the Navy Policy for Conducting Ecological Risk Assessments (CNO, 1999), the
Navy guidance for implementing this ERA policy (NAVFAC, February 2001), and the
Navy/Tier I ERA approach developed for EPA Region III. This approach is generally
consistent with the Navy/Tier Il ERA approach developed for Region III and the general
approach developed by the EPA for conducting ERAs (EPA, 1997). The objectives of the
SERA are to:

e Determine if (1) assessment is necessary beyond the conservative screening steps of the
ERA process (ecological risks possible), (2) one or more sites can be removed from
further ecological consideration (no potential ecological risks), and (3) one or more
chemicals can be eliminated from further evaluation based on the absence of potential
exposure pathways or a potential site-related risk.

¢ Identify potential data gaps or unacceptable uncertainty requiring the collection of
additional data to support ERA evaluations beyond the screening level.

At the conclusion of the SERA, there are four possible decision points:

e No further action is warranted. This decision is appropriate if the SERA indicates that
sufficient data are available on which to base a conclusion of no unacceptable risk with
acceptable uncertainty.

¢ Further evaluation is warranted. This decision is appropriate if the SERA indicates that
there is the potential for unacceptable risks for some pathways, receptors, and chemicals.
In this instance, the ERA would progress to Step 3 of the 8-step process.

e Further data are required. This decision is appropriate if the SERA indicates that there
are insufficient data on which to base a risk estimate. This decision may also be
appropriate if the potential for unacceptable risks is identified following the SERA and
additional data to refine these estimates (e.g., additional analytical data, measures of
bioavailability, etc.) are needed for Step 3.

¢ Remedial action required. This decision may be appropriate for circumstances in which
the potential for unacceptable risks was identified following the SERA but these
potential risks could best be addressed through remedial action (e.g., presumptive
remedy, soil removal) rather than additional study.
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Since the results of the SERA indicated the potential for unacceptable risks (see Section 5.3),
this evaluation also includes the first step (Step 3) of the BERA. The CNO policy, which
describes a process consisting of eight steps organized into three tiers, is an interpretation of
the 8-step process outlined in EPA ERA guidance for the Superfund program (EPA, 1997).
The major differences between the Navy ERA policy and the EPA ERA guidance are: (1) the
Navy policy provides clearly defined criteria for exiting the ERA process at specific points,
(2) the Navy policy divides Step 3 (the first step of the baseline ERA) into two distinct sub-
steps (Steps 3A and 3B), with a potential exit point after Step 3A, and (3) the Navy policy
incorporates risk management considerations throughout all tiers of the ERA process.

In Step 3A, a refined evaluation of media concentrations and exposure estimates is
conducted using more realistic assumptions and additional methodologies relative to those
used in the SERA, which is intended to be a very conservative assessment. If risk estimates
(and their associated uncertainty) are acceptable following Step 3A, the site will meet the
conditions of the exit criterion specified in the Navy guidance and the ERA process is
complete. If the Step 3A evaluation does not support an acceptable risk determination, the
site continues to Step 3B. In Step 3B, the preliminary conceptual model presented in the
SERA is refined based on the results of Step 3A to develop a revised list of receptors,
COPCs, assessment endpoints, and measurement endpoints. Based upon the revised
conceptual model, the lines of evidence to be used in characterizing risk are determined.
The revised problem formulation serves as a basis for development of necessary site-specific
studies (Step 4) if they are needed. The SERA and Step 3A are presented as follows:

e Section 5.1 —Facility Background and Environmental Setting. Describes the
environmental setting (e.g., physiographic features, habitats and biota) of the SJCA and
Site 5.

e Section 5.2—General Approach and Methodology. Develops the preliminary problem
formulation for Site 5 and outlines and describes the specific technical approaches,
methodologies, models, and parameter values that are used in the SERA for the
exposure estimation, effects evaluation, and risk calculation. This section describes the
approaches used in Step 2 and the refinements of conservative exposure assumptions
used in Step 3A.

e Section 5.3—Chemical Concentrations and Risk Calculations (Steps 2 and 3A).
Provides summaries of the media-specific/site-specific chemical data, a summary of the
SERA and Step 3A risk calculation results (i.e., HQs) and a list of COPCs. Uncertainties
associated with risk estimates are discussed in this section.

e Section 5.4 —Problem Formulation Revision (Step 3B). Further characterizes and
evaluates the potential ecological risks indicated in Step 3A by comparing site-related
chemical concentrations to available background concentrations and characterizing the
distribution of chemicals associated with the site. Identifies complete exposure pathways
and revises assessment endpoints and risk hypotheses/questions based on the outcomes
of the Step 3A risk calculations and Problem Formulation Revision.
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5.1 Facility Background and Environmental Setting

This section describes the environmental setting (e.g., physiographic features, habitats and
biota) of the SJCA, with emphasis on Site 5.

5.1.1 Physiographic Features

Soils on and in the vicinity of Site 5 have been surveyed and identified as Dredge Fill soils,
that represent former sediment or river/stream bank material removed from the Southern
Branch of the Elizabeth River and possibly Blows Creek. This soil is comprised of silty or
sandy material and is typically poorly drained.

An upland drainage ditch, which is aligned approximately north/south, carries storm water
to the south towards Blows Creek. Wetland communities, which comprise approximately
5 percent of the Site 5 habitat area, are associated with this drainage ditch.

5.1.2 Habitats and Biota

This section provides a general overview of the terrestrial, wetland, and aquatic habitats and
biota present at SJCA and a detailed description of the habitats present on Site 5 (Figure 2-1).
Information regarding rare, threatened and endangered species is also presented in this
section.

The habitats within and adjacent to Site 5 include grassland, scrub/shrub, wetlands, and
forested. The majority of the site is mowed grassland (approximately 75 percent of Site 5
total habitat area; located in the northern portion of the site), gravel and/or paved
(approximately 15 percent of the total habitat area), scrub/shrub (approximately 5 percent
of Site 5 total habitat area; along the transition to the grassland at the southern edge of the
site), and isolated forest (approximately 5 percent of Site 5 total habitat area; located to the
west of the site).

The mowed grass fields associated with Site 5 are dominated by pioneering species that can
exist in degraded habitats, such as crab grass, Kentucky bluegrass, and deer tongue.
Scrub/shrub habitats represent another important habitat type, occurring mostly as
transitional zones between forested areas and grassy fields and in previously disturbed but
unmowed areas. Scrub/shrub habitats are comprised mostly of raspberry, poison ivy,
honeysuckle, and Virginia creeper.

Forested communities around Site 5 typically represent fringes of larger communities that
extend offsite to adjacent areas. The forested area canopy consists of loblolly pine, sweet
gum, red oak, red cedar, tree of heaven, northern catalpa, and white mulberry. The sub-
canopy consists of black locust, black cherry, choke cherry, and silver maple. Green briar,
poison ivy, Virginia creeper, honeysuckle, and saplings of the canopy and sub-canopy trees
make up the majority of the groundcover.

The primary water body in the vicinity of Site 5 is Blows Creek, a tributary to the Southern
Branch of the Elizabeth River. This tidally-influenced brackish water body is located to the
south of Site 5. Blows Creek receives periodic discharge (primarily during storm events)
from multiple upland drainages within this basin.
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A drainage ditch aligned approximately north/south carries storm water to the south
towards Blows Creek. Emergent wetlands, which comprise approximately 5 percent of the
habitat area, are present along this inland drainage and within some seasonally flooded
depressions. The inland wetland areas associated with this drainage and the depressions are
dominated by common reed, phragmites, high-tide bush, wax myrtle, and/or a variety of
grasses. The drainage is dry throughout much of the year and would be expected to provide
habitat for only highly opportunistic species (i.e., tolerant and transient aquatic species).

The grassy and woodland habitats at Site 5 are expected to support a variety of soil
invertebrates (e.g., insects and earthworms) and a variety of small mammals such as mice,
shrew, and squirrel. Small mammals in the grassy field, scrub/shrub and forested habitats
likely forage on a variety of invertebrate and plant material (e.g., seeds, nuts, berries, etc.). A
variety of larger mammals, such as the gray fox, are known to occur in this area and are
expected to feed on small mammals and birds. A diversity of bird species are known to
frequent SJCA. Birds such as blackbirds, crow, towhee, dove, vireo and bobwhite can be
supported by the invertebrates and vegetation in upland habitats. Avian predators such as
the osprey, kestrel, red-tailed hawk also have been observed at SJCA. Osprey feed primarily
on fish, while hawk and kestrel feed primarily on small mammals, birds, reptiles, and
insects. A representative list of the terrestrial and wetland wildlife species known or
expected to occur on the sites being evaluated is provided in Appendix M of the
RI/HHRA/ERA Report (CH2M HILL, March 2003a).

5.1.3 Rare, Threatened, and Endangered Species

Rare, threatened, and endangered species information was requested from the Virginia
Department of Conservation and Recreation, Division of Natural Heritage (DNH), the
Commonwealth of Virginia Department of Game and Inland Fisheries, Office of Plant and
Pest Services, and the U. S. Fish and Wildlife Service (USFWS). Correspondence with these
agencies can be seen in Appendix M of the RI/HHRA /ERA Report (CH2M HILL, March
2003a). These results were updated and verified by checking the DNH, Virginia Department
of Game and Inland Fisheries, and USFWS web sites for rare and endangered species
(http:/ /www.dcr.virginia.gov/dnh/nhrinfo.htm,

http:/ /www.dgif .state.va.us/wildlife/index.cfm, and http:/ /endangered.fws.gov/). This
information, in conjunction with the earlier reports, indicates that no rare, threatened, or
endangered wildlife species are known to occur at SJCA, with the possible exception of
occasional transient species.

The following three listed species reside or migrate through southeastern Virginia and could
periodically occur at SJCA:

e DPeregrine falcon (Falco peregrinus)- Listed as endangered in the Commonwealth of
Virginia, the peregrine falcon can be found in coastal areas during migration,
particularly in September and October. In addition, hacking stations (release areas) have
been established for the peregrine falcon on the Eastern Shore and in Back Bay National
Wildlife Refuge.

o Bald eagle (Haliaeetus leucocephalus) — This species is listed as endangered in the
Commonwealth of Virginia and threatened in portions of the lower 48 United States.
The bald eagle was proposed for removal from the federal list in July 1999. Virginia
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provides prime habitat for the bald eagle. In 1978, 37 active nests were located in the
state. There are currently no known bald eagles nesting within SJCA. Some eagles,
however, do winter along area beaches or pass through the region during migration.

e Swainson’s warbler (Limnothlypis swainsonii) — This species is known to inhabit areas
with abundant giant cane. However, this habitat does not occur at SJCA, limiting the
potential for this species to occur onsite.

According to the DNH report, no natural heritage resources have been documented within a
2-mile radius of the SJCA. Outside of the 2-mile radius several natural heritage resources were
documented. A list of these species is provided in Appendix M of the RI/HHRA/ERA
Report (CH2M HILL, March 2003a).

5.2 General Approach and Methodology

The following sections develop the approach and methodology that was used in the SERA
and Step 3A evaluation of surface soil at Site 5. This section first develops the screening-
level problem formulation for Site 5 (Section 5.2.1). The problem formulation, and associated
conceptual model, identifies transport and exposure pathways/routes, measurement/
assessment endpoints, the risk hypotheses, and surrogate receptors. Following development
of the problem formulation, the approach for calculating risk to potential ecological
receptors from direct exposure to chemicals and from exposure to chemicals accumulated in
the food web is established. This includes a description of the approach for
identifying/calculating toxicity values for screening potential effects (Section 5.2.2),
estimating exposure of receptors to chemicals via direct contact and food web exposure
(Section 5.2.3), and calculating risk for both direct contact and food web scenarios using
SERA assumption (Section 5.2.4). The final section (Section 5.2.5) describes the approach for
recalculating risk with Step 3A risk model assumptions.

5.2.1 Screening-Level Problem Formulation

The problem formulation establishes the goals, scope, and focus of the SERA. As part of
problem formulation, a conceptual model is developed that describes potential sources,
potential transport pathways, potential exposure pathways and routes, and potential
receptors associated with each site. Assessment endpoints, measurement endpoints, and
risk hypotheses are then selected to evaluate receptors for which complete and potentially
significant exposure pathways are likely to exist. The fate and transport of the chemicals
present at a site are also considered during this process.

Important components of the preliminary conceptual model include the identification of
potential contaminant sources, transport pathways, exposure media, potential exposure
routes, and potential receptor groups. The following section develops a conceptual model
for Site 5.

Transport Pathways

A transport pathway describes the mechanisms whereby chemicals may be transported
from a source of contamination to ecologically relevant media. Potentially complete
pathways identified in this section are subsequently evaluated in the ERA.
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Chemicals are likely to have entered surface soil at Site 5 via direct release from historic
activities. As discussed above, viable terrestrial habitats occur throughout this site and
terrestrial life could be exposed to chemicals in this media. Once present in surface soil,
chemicals have the potential to reach subsurface soil via infiltration. Subsurface soil is
considered inaccessible to most wildlife and was not selected as an exposure medium for
evaluation in the SERA.

Chemicals in subsurface soil could infiltrate into groundwater. Chemicals in groundwater
are considered inaccessible to wildlife. However, chemicals in groundwater have the
potential to move towards Blows Creek, where they could discharge and become available
to aquatic life. Potential impacts to aquatic life from the surrounding watershed are being
considered separately as part of the Blows Creek BERA.

Exposure Pathways and Routes

An exposure pathway links a source of contamination with one or more receptors.
Exposure, and thus potential risk, can only occur if complete exposure pathways exist. A
discussion of these pathways and routes that are evaluated in the SERA is provided in this
section.

An exposure route describes the specific mechanism(s) by which a receptor is exposed to a
chemical present in an environmental medium. Terrestrial plants may be exposed through
their root surfaces during water and nutrient uptake to chemicals present in surface soils.

Animals may be exposed to chemicals through: (1) the inhalation of gaseous chemicals or of
chemicals adhered to particulate matter; (2) the incidental ingestion of contaminated abiotic
media (e.g., soil) during feeding activities; (3) the ingestion of contaminated water; (4) the
ingestion of contaminated plant and/or animal tissues for chemicals which have entered the
food chain; and/or (5) dermal contact with contaminated abiotic media. These exposure
routes, where applicable, are also depicted in the preliminary conceptual models.

Based on the expected fate properties (e.g., relatively high adsorption to solids) of the
chemicals commonly present on these sites (generally metals and PAHs) and the protection
offered by hair or feathers, dermal and inhalation exposures for upper trophic level receptor
species are not considered significant relative to ingestion exposures and are therefore not
evaluated in the SERA. Incidental ingestion of soil during feeding, preening, or grooming
activities is, however, considered in the risk estimates. Direct contact is considered for lower
trophic level receptors (e.g., invertebrates).

Although soils are the focus of this Site 5 re-evaluation, the direct ingestion of surface water
also represents a viable exposure pathway for terrestrial wildlife. Because the ingestion of
surface water represents a potentially important component in the total chemical load to
which wildlife receptors might be exposed, and surface water is (at least periodically)
available on Site 5, it was included in food web model calculations.

Endpoints and Risk Hypotheses

The conclusion of the screening-level problem formulation includes the selection of
ecological endpoints, which are based on the conceptual model. Two types of endpoints,
assessment endpoints and measurement endpoints, are defined as part of the ERA process
as are risk hypotheses or risk questions (EPA, 1992, 1997, 1998). An assessment endpoint is
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an explicit expression of the environmental component or value that is to be protected. A
measurement endpoint is a measurable ecological characteristic that is related to the
component or value chosen as the assessment endpoint. The considerations for selecting
assessment and measurement endpoints are summarized in EPA (1992, 1997) and discussed
in detail in Suter (1989, 1990, 1993). Risk hypotheses are testable hypotheses about the
relationship among the assessment endpoints and their predicted responses when exposed
to contaminants.

Endpoints in the SERA define ecological attributes that are to be protected (assessment
endpoints) and a measurable characteristic of those attributes (measurement endpoints) that
can be used to gauge the degree of impact that has or may occur. Assessment endpoints
most often relate to attributes of biological populations or communities, and are intended to
focus the risk assessment on particular components of the ecosystem that could be adversely
affected by chemicals attributable to the site (EPA, 1997). Assessment endpoints contain an
entity (e.g., shrew population) and an attribute of that entity (e.g., survival rate) to be
protected. Individual assessment endpoints usually encompass a group of species or
populations (the receptor) with some common characteristic, such as specific exposure route
or contaminant sensitivity.

Assessment and measurement endpoints may involve ecological components from any level
of biological organization, from individual organisms to the ecosystem itself (EPA, 1992).
Effects on individuals are important for some receptors, such as rare and endangered
species, while population- and community-level effects are typically more relevant to
ecosystems and are most often the focus of evaluations. Population- and community-level
effects are usually difficult to evaluate directly without long-term and extensive study.
However, measurement endpoint evaluations at the individual level, such as an evaluation
of the effects of chemical exposure on reproduction, can be used to predict effects on an
assessment endpoint at the population or community level. A summary of the assessment
and measurement endpoints identified for evaluation in the ERA is summarized in

Table 5-1.

Selection of Surrogate Receptors

Because of the complexity of natural systemes, it is generally not possible to directly assess
the potential impacts to all ecological receptors present within an area. Therefore, specific
receptor species (e.g., short-tailed shrew) or species groups (e.g., terrestrial plants) are often
selected as surrogates to evaluate potential risks to larger components of the ecological
community (guilds; e.g., terrestrial mammalian insectivores) used to represent the
assessment endpoints (e.g., survival and reproduction of terrestrial mammalian
insectivores). Selection criteria typically include those species that:

e Are known to occur, or are likely to occur, at the site
e Have a particular ecological, economic, or aesthetic value

e Are representative of taxonomic groups, life history traits, and/or trophic levels in the
habitats present at the site for which complete exposure pathways are likely to exist

e Can, because of toxicological sensitivity or potential exposure magnitude, be expected to
represent potentially sensitive populations at the site
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e Have sufficient ecotoxicological information available on which to base an evaluation

Lower trophic level receptor species are evaluated in the SERA based on those taxonomic
groupings for which screening values have been developed. These groupings and screening
values are used in most ecological risk assessments. As such, specific species of terrestrial
plants and soil invertebrates (earthworms are the standard surrogate) are not chosen as
receptors because limited species-specific information is available and because terrestrial
plants and soil invertebrates are dealt with on a community level via a comparison to soil
screening values.

Risk to reptiles also is evaluated using birds as surrogates based on limitations in relevant
toxicity data available for these receptors. Using this approach, potential risks indicated to
birds should be interpreted as also indicating a potential risk to reptiles.

The following upper trophic level receptor species have been chosen for exposure modeling
based on the criteria listed above, the general guidelines presented in EPA (1991), and the
relevant assessment endpoints:

e Short-tailed shrew (Blarina brevicauda) — terrestrial mammalian insectivore

e Deer mouse (Peromyscus maniculatus) — terrestrial mammalian omnivore

¢ Red fox (Vulpes vulpes) — terrestrial mammalian carnivore

e American robin (Turdus migratorius) — terrestrial avian insectivore/omnivore
e American woodcock (Scolopax minor) - wetland/ terrestrial avian insectivore
e Red-tailed hawk (Buteo jamaicensis) — terrestrial avian carnivore

A summary of the assessment endpoints, measurement endpoints, risk hypotheses, and
surrogate receptors identified for evaluation in the ERA is summarized in Table 5-1.

5.2.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. One
set of screening values is typically developed for each selected assessment endpoint.

Medium-Specific Screening Values

Medium-specific screening values were established for soil. The screening values used in
the SERA represent either Region III Biological Technical Assistance Group (BTAG)
screening values (EPA, 1995) or alternate screening values selected from the open scientific
literature (CH2M HILL, January 2000). Table 5-2 summarizes these screening values. Where
more than one final screening value was available for a chemical within a medium (e.g., one
for soil fauna and flora), the lower of the values was selected for use in the SERA.

Ingestion Screening Values

Ingestion screening values for dietary exposures were derived for each avian/mammalian
receptor species and bioaccumulating chemical. Toxicological information from the
literature for wildlife species most closely related to the receptor species was used, where
available, but was supplemented by laboratory studies of non-wildlife species (e.g.,
laboratory mice) where necessary. The ingestion screening values are expressed as
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milligrams of the chemical per kilogram body weight of the receptor per day (mg/kg-
BW/day).

Growth and reproduction were emphasized as assessment endpoints since they are the most
relevant, ecologically, to maintaining viable populations and because they are generally the
most studied chronic toxicological endpoints for ecological receptors. If several chronic
toxicity studies were available from the literature, the most appropriate study was selected
for each receptor species based on study design, study methodology, study duration, study
endpoint, and test species. No Observed Adverse Effect Levels (NOAELSs) based on growth
and reproduction were utilized, where available, as the screening values. When chronic
NOAEL values were unavailable, estimates were derived or extrapolated from chronic
Lowest Observed Adverse Effect Levels (LOAELSs) or acute values as follows:

e When values for chronic toxicity were not available, the median lethal dose (LDsp) was
used. An uncertainty factor (UF) of 100 was used to convert the acute LDsp to a chronic
NOAEL (i.e., the LDsy was multiplied by 0.01 to obtain the chronic NOAEL)

e A UF of 10 was used to convert a reported LOAEL to a NOAEL

Ingestion screening values for mammals and birds are summarized in Tables 5-3 and 5-4,
respectively.

5.2.3 Screening-Level Exposure Estimate

The available analytical data were evaluated and selected to represent the relevant
environmental media at Site 5. Subsequently, maximum concentrations in surface soil and
surface water were used in the SERA to conservatively estimate potential chemical
exposures (direct and food web exposures) for the ecological receptors selected to represent
the assessment endpoints at each site (direct and food web exposures).

Selection Criteria for Analytical Data

Analytical data from the RI and ERI were used to estimate media concentrations in this
ERA. These analytical data were selected for use in the SERA according to the following
selection criteria:

e Data must have been validated by a qualified data validator using acceptable data
validation methods. Rejected (R) values were not used in the SERA. Unqualified data
and data qualified as J, L, or K were treated as detected. Data qualified as U or B were
treated as non-detected.

e Soil samples collected from depths of 0 to 6 in. bgs were used since this range best
represents the depth of exposure for most ecological receptors evaluated in terrestrial
habitats.

A summary of the samples selected for use in the SERA is presented in Table 5-5. A
summary of the raw data for each of the selected sample locations is presented in
Appendix D.

For chemicals not detected in any samples, the maximum reporting limit was used to
estimate the exposure concentration. For samples with duplicate analyses, the higher of the
two detected concentrations was used in screening if both values were detects while the
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higher Default factors of 1.0 were used when data were not available for a chemical in the
literature. Incidental ingestion of soil was also included when calculating total exposure. In
the models it was assumed that chemicals were 100 percent bioavailable to the receptor and
that each receptor spent 100 percent of its time on the site (i.e., an area use factor of 1.0 was
assumed).

Additional surface water data were not collected during the ERL. However, surface water on
Site 5 may (at least periodically) act as a source of drinking water to wildlife. Accordingly,
surface water data collected from Site 5 during earlier phases of the RI were summarized
and included in the food web models evaluated as part of this RI.

The methodology and models used to derive tissue concentration estimates are described in
the following subsections.

Direct Exposure

The maximum detected chemical concentrations in soil were used in the SERA to
conservatively estimate potential direct chemical exposures for the ecological receptors
selected for evaluation.

Food Web Exposure

All chemicals identified as potentially bioaccumulative in EPA (2000) were evaluated in
food web exposure models for upper trophic level receptors. In these models, exposure is
estimated based on the assumption that chemicals can accumulate in the dietary
components of receptors. The concentration of each dietary item (i.e., tissue concentrations)
was first estimated from the maximum detected concentrations of these chemicals in soils.
Dietary exposure was then estimated for each wildlife receptor selected for evaluation in the
SERA. These procedures are described in the following subsections.

Tissue Concentrations

Dietary items for which tissue concentrations were modeled included terrestrial plants, soil
invertebrates (earthworms), and small mammals. The uptake of chemicals from the abiotic
media into these dietary items was based (where available) on conservative (e.g., maximum
or 90th percentile) bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) from
the literature.

Terrestrial Plant Tissue

Tissue concentrations in the above-ground vegetative portion of terrestrial plants were
estimated by multiplying the maximum measured surface soil concentration for each
chemical by chemical-specific soil-to-plant BCFs obtained from the scientific literature. The
BCF values used were based on root uptake from soil and on the ratio between dry-weight
soil and dry-weight plant tissue. Literature values based on the ratio between dry-weight
soil and wet-weight plant tissue were converted to a dry-weight basis by dividing the wet-
weight BCF by the estimated solids content for terrestrial plants (15 percent [0.15]; Sample et
al. 1997).

For metals without literature based BCFs, a soil-to-plant BCF of 1.0 was assumed. For
organic chemicals without literature based BCFs, soil-to-plant BCFs were estimated using
the algorithm provided in Travis and Arms (1988):
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log By =1.588 - (0.578) (log Kow)
where: B, = Soil-to-plant BCF (unitless; dry weight basis)
Kow = Octanol-water partitioning coefficient (unitless)

The log Kow values used in the calculations were obtained mostly from EPA (1995; 1996).
The soil-to-plant BCFs used in the SERA are shown in Table 5-6.

Earthworms Tissue

Tissue concentrations in soil invertebrates (earthworms) were estimated by multiplying the
maximum measured surface soil concentration for each chemical by chemical-specific BCFs
or BAFs obtained from the literature. BCFs are calculated by dividing the concentration of a
chemical in the tissues of an organism by the concentration of that same chemical in the
surrounding environmental medium (in this case, soil) without accounting for uptake via
the diet. BAFs consider both direct exposure to soil and exposure via the diet. Since
earthworms consume soil, BAFs are more appropriate values and are used in the food web
models when available. BAFs based on depurated analyses (soil was purged from the gut of
the earthworm prior to analysis) were given preference over undepurated analyses when
selecting BAF values since direct ingestion of soil is accounted for separately in the food
web model.

The BCF/BAF values used were based on the ratio between dry-weight soil and dry-weight
earthworm tissue. Literature values based on the ratio between dry-weight soil and wet-
weight earthworm tissue were converted to a dry-weight basis by dividing the wet-weight
BCF/BAF by the estimated solids content for earthworms (16 percent [0.16]; EPA, 1993). For
metals without available measured BAFs or BCFs, an earthworm BAF of 1.0 was assumed.
The soil-to-invertebrate (earthworm) BCFs/BAFs used in the SERA are shown in Table 5-6.

Small Mammals

Whole-body tissue concentrations in small mammalian prey (shrews, voles, and/or mice)
were estimated using one of two methodologies. For chemicals with literature-based soil-to-
small mammal BAFs, the small mammal tissue concentration was estimated by multiplying
the maximum measured surface soil concentration for each chemical by a chemical-specific
soil-to-small mammal BAFs obtained from the literature. The BAF values used were based
on the ratio between dry-weight soil and whole-body dry-weight tissue. Literature values
based on the ratio between dry-weight soil and wet-weight tissue were converted to a dry-
weight basis by dividing the wet-weight BAF by the estimated solids content for small
mammals (32 percent [0.32]; EPA, 1993).

BAFs reported in Sample et al. (1998) were used to estimate whole-body tissue
concentrations. The small mammal BAFs used in the SERA are shown in Table 5-7.
Detection limits were used in screening if both values were non-detects. In cases where one
result was a detection and the other a non-detect, the detected value was used in screening.
For chemicals without soil-to-small mammal BAF values, an alternate approach was used to
estimate whole-body tissue concentrations. Because most chemical exposure for small
mammal species is via diet, it was assumed that the concentration of each chemical in the
small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to
whole-body BAF (wet-weight basis) of one was assumed. The diet to whole-body BAF value
of one is expected to represent a conservative estimate of tissue concentrations for most
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chemicals. For example, a maximum BAF (wet weight) value of 1.0 was reported by
Simmons and McKee (1992) for polychlorinated biphenyls (PCBs) based on laboratory
studies with white-footed mice. Menzie et al. (1992) reported BAF values (wet-weight) for
DDT of 0.3 for voles and 0.2 for short-tailed shrews. Reported BAF (wet-weight) values for
dioxin were only slightly above one (1.4) for the deer mouse (EPA, 1990). Resulting tissue
concentrations (wet-weight) were then converted to dry weight using an estimated solids
content of 32 percent (see above).

Dietary Intakes
Dietary intakes for each receptor species were calculated using the following formula
(modified from EPA [1993]):

_ID.(FIR)(FC,)) (PDF)1+ [(FIR)(SC,) (PDS)] + [WIR) WC, )]

DI,
BW
where:
DL, = Dietary intake for chemical x (mg chemical/kg body weight/day)
FIR = Food ingestion rate (kg/day, dry-weight)
FCq = Concentration of chemical x in food item i (mg/kg, dry weight)
PDF; = Proportion of diet composed of food item i (dry weight basis)
SCx = Concentration of chemical x in soil (mg/kg, dry weight)
PDS = Proportion of diet composed of soil (dry weight basis)
WIR = Water ingestion rate (1/day)
WG = Concentration of chemical x in water (mg/1)
BW = Body weight (kg, wet weight)

A summary of the receptor-specific exposure parameters used for the above equation is
provided in Table 5-8. Exposures were based on maximum ingestion rates and minimum
body weights for each receptor.

5.2.4 Screening-Level Risk Calculation

The screening-level risk calculation is the final step in a SERA. In this step, the maximum
exposure concentrations (i.e., direct exposure to environmental media) or exposure doses
(i.e., ingestion/dietary dosage for upper trophic level receptor species) are compared with
the corresponding screening values to derive screening-level risk estimates. The outcome of
this step is a list of COPCs for each media-pathway-receptor combination evaluated.

COPCs are selected using the HQ method. The HQs are calculated by dividing the
estimated exposure concentration by the corresponding medium-specific screening value
(direct exposure) or by dividing the exposure dose by the corresponding ingestion screening
value (food web exposure). Chemicals with HQs greater than or equal to 1.0 are considered
COPCs in the SERA and are further evaluated in the ERA. When HQs are less than 1.0 the
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chemicals are not considered COPCs and are eliminated from further consideration in the
ERA. Chemicals without screening values were retained as COPCs in the SERA.

HQs equal to or exceeding 1.0 indicate the potential for risk. However, screening values and
exposure estimates are derived using intentionally conservative assumptions such that HQs
greater than or equal to 1.0 do not necessarily indicate that risks are present or impacts are
occurring. Rather, it identifies chemical-pathway-receptor combinations requiring further
evaluation. Following the same reasoning, HQs that are less than 1.0 indicate that risks are
very unlikely, enabling a conclusion of no unacceptable risk to be reached with high
confidence.

Detected chemicals that did not have screening values and chemicals that were not detected
but had maximum reporting limits exceeding screening values were identified as COPCs in
the SERA. Chemicals that were not detected and did not have screening values, though
identified as COPCs in the SERA, were not further evaluated in Step 3A. Uncertainties
associated with these compounds were discussed in the Uncertainty section at the end of
Step 3A.

5.2.5 Refinement of Conservative Exposure Assumptions (Step 3A)

COPCs are identified in the SERA (i.e., Steps 1 and 2) using conservative exposure
assumptions. If chemicals are shown to have the potential for posing ecological risk (i.e.,
HQs greater than or equal to 1.0) then they require further evaluation. According to Navy
guidance (CNO, 1999), the BERA is initiated in Step 3A. In this step, the conservative
exposure assumptions are refined to be more environmentally realistic and the risk
estimates are re-calculated using the conceptual models developed in Tier 1. The following
sections discuss the refinements to the exposure assumptions and risk calculation conducted
as part of Step 3A. Chemicals that were identified as potential risk based on Step 3A risk
calculations were identified as COCs.

Exposure Assumption Refinements

The refined exposure assumptions and methods that were modified for the calculation of
media-specific and food chain hazard quotients for Step 3A are listed below.

Average concentrations are used instead of maximum concentrations to evaluate potential
impacts to terrestrial plants and invertebrates. While immobile invertebrates could be
impacted by maximum concentrations, the invertebrate population as a whole will be
exposed to a range of chemical concentrations and therefore the average concentration is a
more realistic indicator of the overall potential for population- or community-level effect.

Average chemical concentrations are used instead of more conservative maximum
concentrations to evaluate potential effects to individual avian and mammal receptors,
because the average chemical concentration more accurately estimates exposure to these
mobile receptors that are likely to forage over a large area.

Where sufficient data are available, mean BCF or BAFs replace the selected BCF or BAF
used in the SERA. The refined soil-to-plant and soil-to-invertebrate BCFs/BAFs and soil-to-
small mammal BAFs are summarized in Tables 5-9 and 5-10, respectively.
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Midpoints of body weight and ingestion rate were used to develop exposure estimates,
rather than minimum body weights and maximum ingestion rates because midpoint
exposure parameters are more representative of a greater proportion of a population. The
Step 3A refined exposure parameters are summarized in Table 5-11.

Refined Risk Calculations

Following refinement of the exposure assumptions, risks from direct and food web
exposure were recalculated using the same HQ method as described in Section 5.2.4. In the
SERA, however, chemicals in the food web models were identified as COPCs if the
estimated dose to wildlife exceeded the NOAEL for a chemical. The dose that is protective
to wildlife, however, is expected to fall between the NOAEL and the LOAEL. Both the
NOAEL and LOAEL were used for comparison in Step 3A. However, chemicals were
eliminated as COPCs if estimated wildlife exposure doses did not exceed the LOAEL
because this dose is expected to be protective of the overall population, which is the
assessment endpoint being evaluated.

Chemicals that were not detected but were retained as COPCs in the SERA because the
maximum reporting limit exceeded the respective screening value were further evaluated in
Step 3A by comparing the mean reporting limit to the screening value. Chemicals
(nondetected) having mean reporting limits that exceeded screening values were discussed
in the Uncertainty Section at the end of Step 3A. Finally, chemicals that were detected but
did not have screening values were retained as COCs.

5.3 Chemical Concentrations and Risk Calculations (Steps 2
and 3A)

The following section summarizes chemical concentrations detected in Site 5 surface soils.
This section also presents the results of the SERA and BERA (Step 3A) risk calculations.

5.3.1 Summary of Chemical Concentrations

Summaries of chemical concentrations detected in Site 5 surface soil and surface water are
presented in Tables 5-12 and 5-13, respectively. These tables include a summary of the
reporting limit range, frequency of detection, maximum concentration detected,
identification of sample with the maximum detected concentration, arithmetic mean and
standard deviation of the mean. As discussed in Section 5.2.3.1, no additional surface water
data were collected as part of the ERI. However, surface water on Site 5 may (at least
periodically) act as a source of drinking water to wildlife. Accordingly, surface water data
collected from Site 5 during earlier phases of the RI were summarized and included in the
food web models evaluated.

5.3.2 Screening-Level Risk Calculations

The following sections summarize the outcome of the screening-level risk calculation.
COPCs were identified for receptors via both direct and food web exposure and all
receptors were consequently considered further in the Step 3A risk calculations. It should be
noted, a number of the organic chemicals identified as COPCs were not detected but had
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maximum detection limits exceeding screening values, or were detected, but did not have
medium-specific screening values.

Direct Exposure

The SERA (Step 2) indicated the potential for inorganic and organic chemicals in surface soil
to adversely affect ecological receptors at Site 5 as a result of direct exposure. A summary of
these COPCs is presented in Table 5-14.

Food Web

Metals, pesticides/PCB mixtures, dioxins and furans, and other semivolatile organic
compounds (SVOCs) were identified as COPCs for several higher trophic level avian and
mammalian receptors. A summary of these COPCs is presented in Table 5-15.

5.3.3 Refined Risk Calculations (Step 3A)

Direct Exposure to Chemicals in Soil

The mean concentrations of 15 metals, the pesticide compounds 4,4’ -DDE and 4,4’-DDT, 13
PAHs, and n-nitrosodiphenylamine exceeded soil-screening levels in Step 3A. A summary
of these chemicals is presented in Table 5-16.

Two pesticides (endosulfan sulfate, gamma-chlordane), six SVOCs (2,4-dinitrotoluene, 2,6-
dinitrotoluene, 2-methylnapthelene, 4-nitroaniline, carbazole and bis[2-
ethylhexyl]phthalate), two explosive compounds (2,4-dinitrotoluene and 2-amino-4,6-
dinitrotoluene), four VOCs (1,2-dichloroethene, 2-butanone, acetone, and chloromethane),
and all analyzed dioxins and furans were identified as COPCs in soil since they were
detected but did not have screening values.

Food Web

Results of the revised food web exposure models, which evaluate risk based on comparison
of the revised exposure concentrations to the LOAEL, suggest that arsenic, copper, lead,
selenium, and zinc could pose a risk to insectivorous mammals (represented by short-tailed
shrew), lead and zinc could pose a risk to omnivorous mammals (represented by deer
mouse), copper and zinc could pose a risk to carnivorous mammals (represented by red
fox), copper, lead, and zinc could pose a risk to omnivorous birds (represented by American
robin) and insectivorous birds (represented by American woodcock), and lead could pose a
risk to carnivorous birds (represented by red-tailed hawk) (Table 5-17).

5.3.4 Summary of COPCs

Summaries of the COPCs resulting for direct exposure and food chain risk calculations at
the completion of Step 3A are presented in Table 5-18.

5.3.5 Uncertainties

Due to the need to make assumptions and extrapolations when estimating risk, there are
uncertainties associated with risks estimated in this ERA. Because, however, conservative
assumptions were used throughout the ERA, particularly in the SERA (Steps 1 and 2), these
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assumptions are likely to result in the overestimation of potential risk. A brief summary of
the key uncertainties in this ERA are summarized in this section.

5-16

Detection Limits — Although some chemicals were not detected in site media, they were
identified as COPCs because the instrument detection limit for that chemical exceeded
applicable screening values (i.e., the maximum detection limit for the SERA, and half the
mean detection limit for the BERA, Step 3A). The potential for risks associated with
these chemicals cannot be fully evaluated and represents an uncertainty in the risk
assessment.

One notable group of chemicals associated with this uncertainty in this risk assessment
are SVOCs. As shown in Table 5-16, detection limits exceeded ecological screening
values for a total of 16 SVOCs. These elevated detection limits not only result in a less
accurate estimate of chemical concentration (as a result of censoring), but can also
upwardly bias concentration (and risk) estimates when using a summary statistics (e.g.,
mean) for the calculation of risk.

Chemicals Without Screening Values — A number of detected organic chemicals in
surface soil did not have ecological screening values. In the Step 3 evaluation, 2
pesticides, 6 SVOCs, 2 explosives, 4 VOCs, and all dioxins and furans did not have
screening values. There is substantial uncertainty associated with these compounds and
overall risks to terrestrial plants/soil invertebrates based on the absence of these
screening values.

There is uncertainty associated with the potential for the detection limits of non-detected
chemicals without screening values to exceed ecological screening values. However,
based on the large number of samples collected from soils, it is considered unlikely that
chemicals potentially posing a risk to ecological receptors would not have been detected
within this media.

Soil Sampling Depth — Chemical concentrations were evaluated in soil samples collected
from a depth of 0 to 6 in. because this best represents the depth at which most ecological
receptors would be exposed to chemicals in soil. However, some potential receptors
could be exposed to chemicals at greater depth if they burrow to subsurface soils. There
is some potential for risks to have been underestimated to burrowing organisms if
chemical concentrations are greater in subsurface soil.

Ingestion Screening Values — Toxicity data for many of the COPCs and surrogate
receptor species were minimal, requiring the extrapolation of data from similar wildlife
species or from laboratory studies with non-wildlife species (e.g., rats, mice, chicken,
dog, etc.). The extrapolation of toxic effects in one species to those in another is
characterized by a UF that is often the product of several others. Thus a benchmark
value may be less than the concentration used in the actual literature studies. The
uncertainties associated with toxicity extrapolation were minimized through the
selection of the most appropriate test species for which suitable toxicity data were
available. The factors considered in selecting a test species to represent a receptor species
included taxonomic similarities, trophic level, foraging method, and similarity of diet.

Secondly, there are situations in which LOAEL or LDs values are the only toxicity
endpoints available from the literature. In these situations, UFs are applied for
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extrapolating/converting these values into NOAEL value. Extrapolating in such a
manner may either over estimate or under estimate toxicity.

Finally, another form of uncertainty relates to the derivation of ingestion screening
values applied to metals. Most of the toxicological studies on which the ingestion
screening values for metals were based used soluble forms (such as salts) which exhibit
higher bioavailability to receptors. Since the analytical samples on which site-specific
exposure estimates were based measured total concentration, regardless of form, and
these highly bioavailable forms are expected to compose only a fraction of the total
concentration, this is likely to result in an overestimation of potential risks for these
chemicals.

e Chemical Mixtures — Information on the ecotoxicological effects of chemical interactions
is minimal, which required (as is standard for ecological risk assessments) that the
chemicals be evaluated on a compound-by-compound basis during the comparison to
screening value. This could result in an underestimation of risk (if there are additive or
synergistic effects among chemicals) or an overestimation of risks (if there are
antagonistic effects among chemicals).

e Surrogate Receptor Selection and Use — Specific receptor species (e.g., red-tailed hawk)
or species groups (e.g., terrestrial plants) were selected using criteria thought to best
represent the ecological communities at these sites and to evaluate potential risks to
larger ecological components (i.e., feeding guilds, such as terrestrial avian carnivores).
Even though as many site-specific factors as possible are incorporated, not all existing
species or habitat conditions can be considered. This represents an uncertainty in the
risk assessment.

Several species of reptiles have been observed on SJCA land, and are expected to occur
on Site 5. Since the toxicity data are not very well developed for these wildlife groups,
other vertebrate receptors with similar diets and habitat requirements were used for
these sites to represent the broader ecological community.

e Food Web Exposure Modeling — Chemical concentrations in terrestrial food items
(plants, earthworms, and small mammals) were modeled from measured media
concentrations and were not directly measured. Use of the literature-derived exposure
models and BAFs introduces some uncertainty into the resulting tissue concentration
estimates. For example, it was conservatively assumed chemicals were bioavailable in
the environment. Factors affecting bioavailability of contaminants for uptake by plants
and invertebrates were not evaluated in the SERA or BERA. Therefore calculated
exposure doses may be overestimated. The values selected and methodology employed
were intended to provide a conservative (SERA) or reasonable (Step 3A) estimate of
potential food web exposure concentrations.

Another source of uncertainty is the use of default assumptions for exposure parameters
such as BCFs/BAFs. Although BCFs or BAFs for many bioaccumulative chemicals were
readily available from the literature and were used in the ERA, the use of a default factor
of 1.0 to estimate the concentration of some chemicals in prey items is a source of
uncertainty and, in most cases, has the potential to overestimate risk.
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e Estimating Exposure Concentration - The Step 3a exposure assumption refinements
used average instead of maximum concentrations to estimate exposure concentrations
for lower trophic-level species (terrestrial plants and soil invertebrates) and wildlife.
This is because, as discussed in Section 5.3.3, average concentrations are expected to
provide more accurate estimates of potential impact to overall populations of lower
trophic-level species and to mobile higher trophic-level wildlife. However, as a single
integrative measure, the mean concentration, can mask spatial trends in chemical
concentration. Trends in chemical concentration and the range/distribution of chemicals
at the site will affect the overall potential for adverse effect and must therefore be
considered when evaluating risks. For lower trophic-level species, the variability in
chemical concentration will determine the magnitude and pattern of localized effects.
For example, greater variability in chemical concentration will result in a heterogeous
level of risk throughout the site, while a more even distribution of chemicals will result
in a more consistent level of risk throughout the site area. Most wildlife for which risks
were modeled have a habitat range which is smaller than the site. The use of a mean
concentration, which integrates all data from Site 5, may over or underestimate potential
risk if the chemical concentration varies substantially over the site and if the receptor is
only exposed to a portion of the site. The trends in chemical concentration and the
influence of those trends on potential risks are therefore considered as part of the
Problem Formulation Revision (Step 3B) of the ERA.

5.4 Problem Formulation Revision (Step 3B)
5.4.1 Detailed Evaluation of Step 3A COPCs

The following section further evaluates chemicals identified as COCs at the conclusion of
Step 3A (Table 5-18) by comparing site-related COC concentrations to available background
(non site-impacted) concentrations and characterizing the spatial distribution of site-related
COCs.

Comparison of Site Soil to Background Concentrations

Previous evaluations of potential risk within this ERA did not account for the non site-
related concentrations of chemicals in the environment (e.g., naturally occurring and/or
anthropogenic sources unrelated to previous site activities). However, some metals
occurring at concentrations above screening values for direct exposure comparisons, or
indicating potential risk via the food web models, might reflect non site-related
concentrations or naturally-occurring concentrations. If metals are present at naturally
occurring concentrations, and the risk models indicate a potential risk, it is reasonable to
assume that risks due to site-related impacts were overestimated by the methods employed.
The overestimation of potential risk might reflect either naturally elevated regional
concentrations, in which case ecological communities would be expected to have adapted to
these levels, or the conservative exposure or toxicity assumptions made in the ERA.

In addition to chemicals occurring within background concentrations, some chemicals
present in soil may, at least in part, have originated from sources not related to the sites
evaluated in this ERA. This is particularly relevant to organic chemicals such as PAHs,
which are ubiquitous in the environment (Eisler, 1987). Pesticides, meanwhile, were used
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throughout the facility and are their presence in surface soil is likely to represent historic
application at the facility and not site-specific activities. Accordingly, PAH and pesticide
concentrations detected in site surface soils were also compared to those detected in
background to help identify if these chemicals are likely to be site-related (Appendix C,
Table C-1).

Spatial Trend Evaluation of Select COCs

The following section presents a spatial trends analysis for select surface soil COCs. An
understanding of the distribution of these COCs is necessary when evaluating the area and
magnitude of potential ecological risk, the potential movement of COCs to offsite areas (e.g.,
transport via site-related drainages), and the focus and/or need for further site investigation
or action.

Hazard quotients were plotted for a selected /representative group of chemicals to evaluate
the general distribution of chemicals (and resulting risks) in Site 5 surface soils. Emphasis
was placed on further evaluating chemicals that were identified as COCs based on direct
(terrestrial plants/soil invertebrates) or food web (wildlife) exposure scenarios.

Eight metals (arsenic, chromium, copper, lead, mercury, nickel, vanadium, and zinc), total
PAHs, and total DDT concentrations were identified for spatial analysis based on these
guidelines. Total PAH concentrations were calculated by summing the sample-specific
concentrations of 17 individual PAH compounds. Total DDT concentrations were similarly
calculated by summing the sample-specific concentrations of 4,4’-DDT, and its breakdown
products 4,4’-DDD and 4,4’-DDE.

For the spatial analysis, HQs were calculated based on the chemical concentrations detected
at each sample location. Chemical concentrations exceeding their screening values were
depicted by color coding in the figures, with different colors representing different levels of
HQ exceedance. Screening values used for the calculation of the HQs were based on
screening values presented in either EPA Region III BTAG (1995) or Efroymson et al. (1997a,
1997b). Screening values for total PAH and total DDT concentrations were based on
screening values presented in MHSPE (1994).

Metals. There is no clear spatial pattern of metal concentration distribution in surface soil
(Figures 5-1 through 5-8). Elevated metal concentrations appear isolated (chromium, lead,
and zinc). Further, although the maximum detected concentrations of most of the metals
detected in surface soils exceed those detected in background, the onsite concentrations of
many metals did not significantly exceed background (Table 3-1). The absence of a clear
pattern of chemical distribution for most metals is consistent with the statistical analytical
results, which suggests that, although isolated concentrations of many metals exceed
background UTLs, there is not a pattern or trend of exceedance.

The localized areas of higher concentrations of these metals suggest that the potential risk to
both lower trophic-level receptors and wildlife will not be consistent across the site.
Although a mean concentration was used for the estimation of risk in the Site 5 area, it
should be recognized that the distribution of metals onsite is relatively patchy, and this will
result in a varied level of risk to receptors. For terrestrial plants and soil invertebrates, for
example, this is likely to result in localized areas having very different potentials for adverse
effect. Furthermore, with the exception of the red tailed hawk (representative of carnivorous
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birds), the wildlife species evaluated for the ERA have home ranges that are less than the
size of Site 5. Risks for these species will therefore depend on the location where these
species occur on the site.

PAHs. The spatial distribution of total PAHs is presented on Figure 5-9. The PAH plot
indicates the widespread distribution of PAHs in surface soil and does not indicate localized
areas of high concentrations. This widespread pattern of PAH distribution in surface soil is
consistent with results of the statistical analysis, which indicates that many PAH
concentrations do not significantly exceed those detected in background (Table 3-1). The
widespread and relatively homogenous distribution of PAHs suggests that any risks
associated with these chemicals are likely to be similar throughout the site. Furthermore,
many of the PAHs were detected at concentrations that do not exceed those detected in
background, suggesting that the presence of PAHs in surface soil do not result solely from
site-related activities.

Total DDT. The spatial distribution of total DDT concentrations (comprised of DDT, DDD,
and DDE) is presented on Figure 5-10. The plot of total DDT concentrations indicates the
widespread distribution of DDT compounds in surface soil. Furthermore, DDT compounds
were detected in most surface soil samples (Table 5-12) at concentrations statistically higher
than background. Pesticides were used throughout the facility and are their presence in
surface soil throughout much of Site 5 is likely to represent historic application and not site-
specific activities. There remains some uncertainty, however, in some isolated locations
where high DDT compound concentrations were detected. These sample locations include
SS35 where DDE concentrations of 4,700 pg /kg and DDT concentrations of 3,100 pg /kg
were detected, and at some sample locations (SS09, SS32, SS56, and SS59) where DDT
concentrations in excess of 1,000 pg/kg were detected. Many of these locations are adjacent
to or within wooded areas, where very little or no disturbance has occurred, and there is
uncertainty associated with the origin of the higher DDT compound concentrations that
were detected at these locations.

5.4.2 Risk Summary and Conclusions

The ERA indicates the potential for adverse effects to lower trophic-level receptors (plants
and soil invertebrates) from the presence of chemicals (primarily metals, PAHs, and DDT
compounds) in Site 5 surface soil. The ERA also indicates the potential for adverse effects to
one or more avian and/or mammalian wildlife receptors from the presence of arsenic,
copper, lead, selenium, and/or zinc in Site 5 surface soils.

It should be noted, however, that PAHs did not occur at concentrations statistically
exceeding those detected in background and, with the exception of some localized areas of
higher concentration, the widespread presence of DDT compounds throughout much of Site
5 is likely to reflect the historic application at the facility and do not result from historic site-
related activities.

5.4.3 Conceptual Model Revision

In this section, the screening problem formulation is typically revised and focused to better
define the key chemical-pathway-receptor combinations identified in both the Step 3A
evaluation and the additional evaluations presented in the preceding section. As discussed
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in preceding sections, historic site activities have resulted in the presence of chemicals in
Site 5 surface soils at concentrations that could represent a potential risk to terrestrial
wildlife.

Based on conclusions drawn from the refined risk assessment models, with consideration of
the background comparison, the assessment endpoints chosen for Site 5 are as follows:

o Terrestrial plant and soil invertebrate community survival and growth - Terrestrial plants and
soil invertebrates serve as a prey base for many terrestrial species. The vegetated areas of
Site 5 will support fewer terrestrial birds and mammals if chemical concentrations in soil
are limiting the survival and growth of terrestrial plants and soil invertebrates.

o Insectivorous mammal population survival and reproduction - These receptors are susceptible
to chemicals that have the potential to bioaccumulate into soil invertebrates. These
chemicals could reduce the survival and reproduction of terrestrial mammalian
insectivores and adversely affect the viability of these populations.

Based on the results of the ERA, no additional ecological investigation is recommended. The
removal action recommended in the EE/CA for Site 5 Waste/Burnt Soil Area will address
the potential ecological risk within the Waste/Burnt Soil Area. Additionally, a Feasibility
Study is recommended to evaluate remedial alternatives to address potential ecological
risks in the surface soil over the remainder of the site and the sediment in the drainage
ditches.
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Preliminary Assessment Endpoints, Risk Hypotheses, Measurement Endpoints, and Receptors

Table 5-1

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Assessment Endpoints

Risk Hypothesis

Measurement Endpoint

Receptor Species

Protection of terrestrial plant
communities from the toxic effects (on
survival and growth) of site-related
chemicals present in surface soil

Determine if levels of site-related
chemicals are present in surface soils
sufficient to cause adverse effects on the
survival and growth of terrestrial plants at
the site.

Comparison of exposure HQs to a reference HQ of 1.0.
Exposure HQs are calculated for individual chemicals by dividing
the soil concentrations by a terrestrial plant-based soil
screening values. A reference HQ of 1.0 represents a condition
where the soil concentration is equal to the screening values.

Terrestrial Plants

Protection of soil invertebrate
communities from the toxic effects (on
survival and growth) of site-related
chemicals present in surface soil

Determine if levels of site-related
chemicals present in surface soils are
sufficient to cause adverse effects on the
survival and growth of soil invertebrates
at the site.

Comparison of exposure HQs to a reference HQ of 1.0.
Exposure HQs are calculated for individual chemicals by dividing
the soil concentrations by an invertebrate-based soil screening
values. A reference HQ of 1.0 represents a condition where the
soil concentration is equal to the screening values.

Soil invertebrates

Protection of insectivorous mammals to
ensure that ingestion of contaminants in
soil and prey does not have a negative
impact on growth, survival, and
reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of insectivorous
mammals using the site.

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

Short-tailed shrew

Protection of omnivorous mammals to
ensure that ingestion of contaminants in
soil, prey, and forage does not have
negative impacts on growth, survival,
and reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of omnivorous
mammals using the site?

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

Deer mouse

Protection of omnivorous birds to
ensure that ingestion of contaminants in
soil, prey, and forage does not have
negative impacts on growth, survival,
and reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of omnivorous
birds using the site.

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

American robin
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Table 5-1

Preliminary Assessment Endpoints, Risk Hypotheses, Measurement Endpoints, and Receptors
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Protection of wetland/terrestrial
insectivorous birds to ensure that
ingestion of contaminants in soil and
prey does not have a negative impact
on growth, survival, and reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of
wetland/terrestrial insectivorous birds
using the site.

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

American woodcock

Protection of carnivorous birds to
ensure that ingestion of contaminants in
soil and prey does not have a negative
impact on growth, survival, and
reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of carnivorous
birds using the site.

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

Red-tailed hawk

Protection of carnivorous mammals to
ensure that ingestion of contaminants in
soil and prey does not have a negative
impact on growth, survival, and
reproduction

Determine if levels of site contaminants
in soils are sufficient to cause adverse
effects on the growth, survival, and
reproductive success of carnivorous
mammals using the site.

Comparison of dietary HQs to a reference of 1.0. Dietary HQs
are calculated for individual chemicals by dividing an estimated
level of exposure by an ecotoxicity value that is associated with
a NOAEL. A reference HQ of 1.0 represents a dietary dose that
is equal to the NOAEL ecotoxicity value.

Red fox
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Table 5-2
Medium-Specific Screening Values for Surface Soil
Site 5, St. Juliens Creek, Chesapeake, Virginia

Chemical Screening Value Units Reference
1,1,1-Trichloroethane 300 uglkkg |USEPA 1995
1,1,2,2-Tetrachloroethane 300 uglkg |USEPA 1995
1,1,2-Trichloroethane 300 uglkg |USEPA 1995
1,1-Dichloroethane 300 uglkg  |USEPA 1995
1,2, 4-Trichlorobenzene 1,270 uglkg  |Efroymson et al. 1997b
1,2-Dichlorobenzene 100 uglkg  |USEPA 1995
1,2-Dichloroethane 401 uglkkg |USEPA Region IV 1999
1,2-Dichloroethene (total) 300 uglkg  |USEPA 1995
1,2-Dichloropropane 38,800 uglkg  |Efroymson et al. 1997b
1,4-Dichlorobenzene 1,280 ug/kg Efroymson et al. 1997b
2,4,5-Trichlorophenol 430 uglkg  |Efroymson et al. 1997a
2,4,6-Trichlorophenol 580 uglkg  |Efroymson et al. 1997b
2,4-Dichlorophenol 13,400 uglkg  |Efroymson et al. 1997b
2,4-Dimethylphenol 100 uglkg  |USEPA 1995
2,4-Dinitrophenol 20,000 uglkg  |Efroymson et al. 1997a
2-Chloronaphthalene 1,033 uglkg |USEPA Region IV 1999
2-Chlorophenol 100 uglkg |USEPA 1995
2-Methylphenol 100 uglkg  |USEPA 1995
4,4-DDD 100 uglkg |USEPA 1995
4,4'-DDE 100 uglkg |USEPA 1995
4,4-DDT 100 uglkg |USEPA 1995
4-Methyl-2-pentanone 10,000 uglkg  |[derived from USEPA 1995
4-Methylphenol 100 uglkkg |USEPA 1995
4-Nitrophenol 380 uglkg  |Efroymson et al. 1997b
Acenaphthene 2,500 uglkg  |Efroymson et al. 1997a
Acenaphthylene 100 uglkg  |USEPA 1995
Aldrin 100 uglkkg |USEPA 1995
alpha-BHC 100,000 uglkg |USEPA 1995
alpha-Chlordane 100 uglkkg |USEPA 1995
Aluminum 50.0 mg/kg  |Efroymson et al. 1997a
Anthracene 100 uglkg |USEPA 1995
Antimony 5.00 mg/kg  |Efroymson et al. 1997a
Aroclor-1016 100 uglkkg |USEPA 1995
Aroclor-1221 100 uglkg  |USEPA 1995
Aroclor-1232 100 uglkg |USEPA 1995
Aroclor-1242 100 uglkg  |USEPA 1995
Aroclor-1248 100 uglkg |USEPA 1995
Aroclor-1254 100 uglkg  |USEPA 1995
Aroclor-1260 100 uglkg |USEPA 1995
Arsenic 60.0 mg/kg  |Efroymson et al. 1997b
Barium 500 mg/kg  |Efroymson et al. 1997a
Benzene 105 uglkg |USEPA 1995
Benzo(a)anthracene 100 uglkg  |USEPA 1995
Benzo(a)pyrene 100 uglkg  |USEPA 1995
Benzo(b)fluoranthene 100 uglkg |USEPA 1995
Benzo(g,h,i)perylene 100 uglkg  |USEPA 1995
Benzo(k)fluoranthene 100 uglkg |USEPA 1995
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Table 5-2
Medium-Specific Screening Values for Surface Soil
Site 5, St. Juliens Creek, Chesapeake, Virginia

Beryllium 10.0 mg/kg  |Efroymson et al. 1997a
beta-BHC 100,000 uglkkg |USEPA 1995
Bromodichloromethane 45,000 ug/kg |derived from USEPA 1995
Bromoform 114,700 ug/kg |derived from USEPA 1995
Cadmium 4.00 mg/kg  |Efroymson et al. 1997a
Carbon tetrachloride 1,000,000 ug/kg |derived from USEPA 1995
Chlorobenzene 2,400 ug/kg Efroymson et al. 1997b
Chloroform 1,000 ug/kg |derived from USEPA 1995
Chromium 0.40 mg/kg  |Efroymson et al. 1997b
Chrysene 100 uglkkg  |USEPA 1995
cis-1,3-Dichloropropene 300 uglkg  |USEPA 1995

Cobalt 100 mg/kg |USEPA 1995

Copper 50.0 mg/kg  |Efroymson et al. 1997b
Cyanide 0.060 mg/kg  |Eisler 1991

delta-BHC 100,000 uglkg |USEPA 1995
Dibenz(a,h)anthracene 100 uglkkg  |USEPA 1995

Dieldrin 100 uglkg  |USEPA 1995
Diethylphthalate 13,400 uglkg  |Efroymson et al. 1997a
Dimethyl phthalate 10,640 uglkg  |Efroymson et al. 1997b
Di-n-butylphthalate 200,000 uglkg  |Efroymson et al. 1997a
Endrin 100 uglkg  |USEPA 1995

Endrin aldehyde 100 uglkkg  |USEPA 1995

Endrin ketone 100 ug/kg |derived from USEPA 1995
Ethylbenzene 5,005 ug/kg |derived from USEPA 1995
Fluoranthene 100 uglkg  |USEPA 1995

Fluorene 1,700 uglkg  |Efroymson et al. 1997b
gamma-BHC (Lindane) 100 uglkg  |USEPA 1995
gamma-Chlordane 100 uglkkg  |USEPA 1995

Heptachlor epoxide 100 uglkg  |USEPA 1995
Hexachlorocyclopentadiene 1,000 uglkg  |Efroymson et al. 1997a
Indeno(1,2,3-cd)pyrene 100 uglkg  |USEPA 1995

Iron 200 mg/kg  |Efroymson et al. 1997b
Lead 50.0 mg/kg  |Efroymson et al. 1997a
Magnesium 4,400 mg/kg |USEPA 1995

Manganese 330 mg/kg |USEPA 1995

Mercury 0.10 mg/kg  |Efroymson et al. 1997b
Methoxychlor 100 uglkg  |USEPA 1995

Methylene chloride 1,001 ug/kg |derived from USEPA 1995
Naphthalene 100 uglkg  |USEPA 1995

Nickel 30.0 mg/kg  |Efroymson et al. 1997a
Nitrobenzene 2,260 ug/kg Efroymson et al. 1997b
n-Nitrosodiphenylamine 1,090 uglkg  |Efroymson et al. 1997b
Pentachlorophenol 3,000 uglkg  |Efroymson et al. 1997a
Phenanthrene 100 uglkkg |USEPA 1995

Phenol 1,880 uglkg  |Efroymson et al. 1997b
Pyrene 100 uglkg |USEPA 1995

Selenium 1.80 mg/kg |USEPA 1995

Silver 2.00 mg/kg  |Efroymson et al. 1997a
Styrene 10,010 ug/kg derived from USEPA 1995
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Medium-Specific Screening Values for Surface Soil
Site 5, St. Juliens Creek, Chesapeake, Virginia

Tetrachloroethene 401 ug/kg |derived from USEPA 1995
Thallium 1.00 mg/kg  |Efroymson et al. 1997a
Toluene 13,005 ug/kg |derived from USEPA 1995
trans-1,3-Dichloropropene 300 uglkkg |USEPA 1995
Trichloroethene 6,000 ug/kg |derived from USEPA 1995
Vanadium 2.00 mg/kg  |Efroymson et al. 1997a
Vinyl chloride 300 uglkg  |USEPA 1995

Xylene, total 2,505 ug/kg |derived from USEPA 1995
Zinc 50.0 mag/kg Efroymson et al. 1997a
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Table 5-3
Ingestion Screening Values for Mammals

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL

Chemical Test Organism (ka) Duration Exposure Route Effect/Endpoint [ (mg/kg/d) | (mg/kg/d) Reference
Inorganics
Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.25 Sample et al. 1996
Arsenic dog 10.0 2 years oral in diet systemic 6.00 1.20 ATSDR 1993a
Cadmium rat 0.303 6 weeks oral (gavage) reproduction 10.0 1.00 Sample et al. 1996
Cadmium dog 10.0 3 months oral in diet reproduction 3.75 0.75 ATSDR 1999a
Chromium rat 0.35 3 months oral in water mortality 131 26.3 Sample et al. 1996
Chromium rat 0.35 1 year oral in water body weight/intake 16.4 3.28 Sample et al. 1996
Copper mouse 0.03 1 month + GD 0-19 oral in diet developmental 104 78.0 ATSDR 1990a
Copper mink 1.00 357 days oral in diet reproduction 15.1 11.7 Sample et al. 1996
Lead rat 0.35 3 generations oral in diet reproduction 80.0 8.00 Sample et al. 1996
Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996
Mercury mink 1.00 93 days oral in diet survival/weight loss 0.25 0.15 Sample et al. 1996
Nickel rat 0.35 3 generations oral in diet reproduction 80.0 40.0 Sample et al. 1996
Nickel dog 10.0 2 years oral in diet systemic 62.5 25.0 ATSDR 1997a
Selenium rat 0.35 1 year oral in water reproduction 0.33 0.20 Sample et al. 1996
Silver rat 0.35 2 weeks oral in water survival 45.3 9.06 ATSDR 1990b
Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996
Zinc mink 1.00 25 weeks oral reproduction 104 20.8 ATSDR 1994a
Pesticides/PCBs
4,4-DDD rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4-DDD dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
4,4'-DDE rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4'-DDE dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
4,4-DDT rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4-DDT dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
Aldrin rat 0.35 3 generations oral in diet reproduction 1.00 0.20 Sample et al. 1996
alpha-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
alpha-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4,58 Sample et al. 1996
Aroclor-1016 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1016 mink 1.00 18 months oral in diet reproduction 3.43 1.37 Sample et al. 1996
Aroclor-1221 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1221 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
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Table 5-3

Ingestion Screening Values for Mammals
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL

Chemical Test Organism (kg) Duration Exposure Route Effect/Endpoint | (mg/ka/d) | (mg/kg/d) Reference
Aroclor-1232 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1232 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1242 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1242 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1248 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1248 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1254 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1254 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1260 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1260 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
PCBs (total) oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
PCBs (total) mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
beta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
delta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
Dieldrin rat 0.35 3 generations oral in diet reproduction 0.20 0.04 Sample et al. 1996
Dieldrin dog 10 15.7 months oral in diet systemic 0.14 0.03 ATSDR 1993b
Endosulfan | rat 0.35 30 days oral (gavage) fertility 7.50 1.50 Sample et al. 1996
Endosulfan | dog 10.0 2 years oral in diet systemic 5.00 1.00 ATSDR 1993c
Endosulfan Il rat 0.35 30 days oral (gavage) fertility 7.50 1.50 Sample et al. 1996
Endosulfan Il dog 10.0 2 years oral in diet systemic 5.00 1.00 ATSDR 1993c
Endrin mouse 0.03 120 days oral in diet reproduction 0.92 0.18 Sample et al. 1996
gamma-BHC (Lindane) rat 0.35 3 generations oral in diet reproduction 40.0 8.00 Sample et al. 1996
gamma-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4.58 Sample et al. 1996
Heptachlor mouse 0.03 70 days oral in diet reproduction 1.63 0.33 ATSDR 1993d
Heptachlor mink 1.00 181 days oral in diet reproduction 1.00 0.20 Sample et al. 1996
Heptachlor epoxide mouse 0.03 70 days oral in diet reproduction 1.63 0.33 ATSDR 1993d
Heptachlor epoxide mink 1.00 181 days oral in diet reproduction 1.00 0.20 Sample et al. 1996
Methoxychlor rat 0.35 11 months oral in diet reproduction 8.00 4.00 Sample et al. 1996
Toxaphene rat 0.35 3 generations oral in diet reproduction 40.0 8.00 Sample et al. 1996
Semivolatile Organics
1,2, 4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53 Coulston and Kolbye 1994
1,2-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 85.7 | Coulston and Kolbye 1994
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Table 5-3

Ingestion Screening Values for Mammals
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL

Chemical Test Organism (kg) Duration Exposure Route Effect/Endpoint | (mg/ka/d) | (mg/kg/d) Reference
1,3-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 85.7 | Coulston and Kolbye 1994
1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage) developmental 500 250 ATSDR 1998a
4-Bromophenyl-phenylether - - - - - NA NA -
4-Chlorophenyl-phenylether - - - - NA NA -
Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995
Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995
Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 5,000 1,000 ATSDR 1995
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(g,h,i)perylene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Chrysene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Fluoranthene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995
Fluorene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995
Hexachlorobenzene rat 0.35 4 generations oral in diet reproduction 2.00 1.00 ATSDR 1996
Hexachlorobenzene dog 10.0 1 year oral systemic 12.0 1.20 ATSDR 1996
Hexachlorobutadiene rat 0.35 GD 1-22; LD 1-21 oral in diet developmental 20.0 2.00 ATSDR 1994c
Hexachlorocyclopentadiene mouse 0.03 GD 6-15 oral (gavage) developmental 375 75.0 ATSDR 1999b
Hexachloroethane rat 0.35 GD 6-16 oral (gavage) reproduction 500 100 ATSDR 1997b
Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Pentachlorophenol rat 0.35 2 generations oral in diet developmental 25.0 5.00 ATSDR 1994d
Phenanthrene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995
Pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Volatile Organics
1,1,2,2-Tetrachloroethane [ rat 035 | 78 weeks | oral(gavage) |  reproducton [ 380 [ 76.0 ATSDR 1996
Dioxins/Furans
Dioxin/furan (TEQ) - Mammal rat 0.35 3 generations oral in diet reproduction 0.00001 | 0.000001 Sample et al. 1996
Dioxin/furan (TEQ) - Bird rat 0.35 3 generations oral in diet reproduction 0.00001 | 0.000001 Sample et al. 1996
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Table 5-4
Ingestion Screening Values for Birds
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL

Chemical Test Organism (ka) Duration Exposure Route | Effect/Endpoint | (ma/ka/d) | (ma/kg/d) Reference
Inorganics ]
Arsenic brown-headed cowbird 0.049 7 months oral in diet survival 7.38 2.46 Sample et al. 1996
Arsenic mallard 1.00 128 days oral in diet survival 12.8 5.14 Sample et al. 1996
Cadmium mallard 1.15 90 days oral in diet reproduction 20.0 1.45 Sample et al. 1996
Chromium American black duck 1.25 10 months oral in diet reproduction 5.00 1.00 Sample et al. 1996
Copper chicken (chicks) 0.534 10 weeks oral in diet growth/survival 61.7 47.0 Sample et al. 1996
Lead Japanese quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996
Lead American kestrel 0.13 7 months oral in diet reproduction 19.3 3.85 Sample et al. 1996
Mercury red-tailed hawk 1.10 12 weeks oral in diet survivalineurological 1.20 0.49 USEPA 1995h
Mercury Japanese quail 0.15 1 year oral in diet reproduction 0.90 0.45 Sample et al. 1996
Mercury mallard 1.00 3 generations oral in diet reproduction 0.078 0.026 USEPA 1997
Nickel mallard 0.782 90 days oral in diet growth/survival 107 77.4 Sample et al. 1996
Selenium heron 0.88 94 days oral in diet reproduction 9.00 1.80 Sample et al. 1996
Selenium mallard 1.00 100 days oral in diet reproduction 0.80 0.40 Sample et al. 1996
Selenium screech owl 0.20 13.7 weeks oral in diet reproduction 1.50 0.44 Sample et al. 1996
Silver mallard 1.10 14 days oral in diet survival 178 35.6 USEPA 1999
Silver chicken (chicks) 0.80 not specified oral in diet growth 35.0 7.00 Eisler 1996
Zinc chicken 1.94 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996
Pesticides/PCBs
4,4-DDD Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995h
4,4'-DDD barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4-DDD mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995h
4,4'-DDD bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
4,4'-DDE Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995h
4,4'-DDE barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4'-DDE mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995h
4,4'-DDE bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
4,4'-DDT Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995h
4,4'-DDT barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4'-DDT mallard 1.00 2 years oral in diet reproduction 1.50 0.60 USEPA 1995h
4,4'-DDT bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
Aldrin ring-necked pheasant 1.14 5 days oral in diet survival 0.35 0.07 Hill et al. 1975
Aldrin mallard 1.00 5 days oral in diet survival 0.78 0.16 Hill et al. 1975
alpha-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
alpha-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996
alpha-Chlordane northern bobwhite 0.19 not specified oral in diet reproduction 5.95 1.19 Wiemeyer 1996
alpha-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 0.80 Wiemeyer 1996
Aroclor-1016 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1016 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
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Table 5-4
Ingestion Screening Values for Birds
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL
Chemical Test Organism (ka) Duration Exposure Route | Effect/Endpoint | (ma/ka/d) | (ma/kg/d) Reference
Aroclor-1016 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995h
Aroclor-1221 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1221 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1221 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995h
Aroclor-1232 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1232 screech ow! 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1232 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1242 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1242 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1242 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995h
Aroclor-1248 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1248 screech ow! 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1248 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1254 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1254 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1254 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995h
Aroclor-1260 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1260 screech ow! 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1260 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
PCBs (total) ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
PCBs (total) screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
PCBs (total) mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995h
beta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
delta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
Dieldrin barn owl 0.466 2 years oral in diet reproduction 0.39 0.08 Sample et al. 1996
Endosulfan | gray partridge 0.40 4 weeks oral in diet reproduction 50.0 10.0 Sample et al. 1996
Endosulfan Il gray partridge 0.40 4 weeks oral in diet reproduction 50.0 10.0 Sample et al. 1996
Endrin mallard 1.15 >200 days oral in diet reproduction 1.50 0.30 Sample et al. 1996
Endrin screech owl 0.181 >83 days oral in diet reproduction 0.10 0.02 Sample et al. 1996
gamma-BHC (Lindane) mallard 1.00 8 weeks oral (gavage) reproduction 20.0 4.00 Sample et al. 1996
gamma-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996
gamma-Chlordane northern bobwhite 0.19 not specified oral in diet reproduction 5.95 1.19 Wiemeyer 1996
gamma-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 0.80 Wiemeyer 1996
Heptachlor ring-necked pheasant 1.14 5 days oral in diet survival 1.38 0.28 Hill et al. 1975
Heptachlor mallard 1.00 5 days oral in diet survival 2.40 0.48 Hill et al. 1975
Heptachlor epoxide ring-necked pheasant 1.14 5 days oral in diet survival 1.38 0.28 Hill et al. 1975
Heptachlor epoxide mallard 1.00 5 days oral in diet survival 2.40 0.48 Hill et al. 1975
Methoxychlor chicken 1.50 16 weeks oral in diet reproduction 1,775 355 Wiemeyer 1996
Toxaphene American black duck 1.00 2 seasons oral in diet reproduction 5.00 1.00 Wiemeyer 1996
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Ingestion Screening Values for Birds

Table 5-4

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight LOAEL | NOAEL
Chemical Test Organism (ka) Duration Exposure Route | Effect/Endpoint | (ma/ka/d) | (ma/kg/d) Reference
Semivolatile Organics ]
1,2,4-Trichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
1,2-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
1,3-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
1,4-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
4-Bromophenyl-phenylether - - - - - NA NA -
4-Chlorophenyl-phenylether - - - - - NA NA -
Acenaphthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Acenaphthylene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(a)anthracene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Benzo(a)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(b)fluoranthene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Benzo(g,h,i)perylene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(k)fluoranthene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Chrysene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Dibenz(a,h)anthracene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Fluorene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Coulston and Kolbye 1994,
Hexachlorobenzene Japanese quail 0.15 90 days oral in diet reproduction 0.565 0.113 TERRETOX 2002
Coulston and Kolbye 1994,
Hexachlorobutadiene Japanese quail 0.15 90 days oral in diet reproduction 17.0 3.39 TERRETOX 2002
Hexachlorocyclopentadiene - - - - - NA NA -
Hexachloroethane - - - - - NA NA -
Indeno(1,2,3-cd)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Pentachlorophenol chicken 1.50 8 weeks oral in diet systemic/growth 8.52 4.26 Eisler 1989
Phenanthrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Pyrene chicken 1.50 35 days oral in diet reproduction 355 7.10 Rigdon and Neal 1963
Volatile Organics
1,1,2,2-Tetrachloroethane [ [ [ NA T NA
Dioxins/Furans
Dioxin/furan (TEQ) - Mammal ring-necked pheasant 1.00 10 weeks injection reproduction 0.00014 [ 0.000014 Sample et al. 1996
Dioxin/furan (TEQ) - Bird ring-necked pheasant 1.00 10 weeks injection reproduction 0.00014 [ 0.000014 Sample et al. 1996
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Table 5-5

Surface Soil Analytical Data Used in ERA
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Rl Samples Expanded Rl Samples
$JS05-SS01-000 SJS05-5521-000 5JS05-SS36-000 $JS05-S553-00-03D
$JS05-5S02-000 SJS05-SS22-000 SJS05-SS37-000 $JS05-5S54-00-03D
$JS05-SS03-000 SJS05-5523-000 SJS05-SS37P-000 SJS05-SS55-00-03D
$JS05-SS04-000 SJS05-5524-000 SJS05-5S38-000 $JS05-5S56-00-03D
$JS05-SS05-000 SJS05-5525-000 $JS05-SS39-000 $JS05-SS57-00-03D
$JS05-SS06-000 SJS05-SS26-000 SJS05-5S40-00-03D $JS05-5S58-00-03D
$JS05-SS07-000 SJS05-S527-000 SJS05-S541-00-03D 5JS05-S559-00-03D

SJS05-SS07-000P* SJS05-SS27-000P SJS05-5S42-00-03D SJS05-SS60-00-03D
$JS05-SS08-000 SJS05-5528-000 SJS05-5542-00-03D-P* $JS05-SS61-00-03D
SJS05-SS09-000 SJS05-SS30-000 SJS05-5543-00-03D SJS05-5S562-00-03D
$JS05-SS10-000 SJS05-5531-000 SJS05-S544-00-03D 5JS05-SS63-00-03D
$JS05-5S11-000 SJS05-SS32-000 SJS05-5545-00-03D SJS05-5S64-00-03D
$JS05-SS12-000 SJS05-S533-000 SJS05-S546-00-03D SJS05-SS65-00-03D
$JS05-5S13-000 SJS05-SS34-000 SJS05-5S47-00-03D $JS05-5S66-00-03D
$JS05-SS14-000 SJS05-5535-000 SJS05-S548-00-03D SJS05-SS67-00-03D
$JS05-5S15-000 SJS05-5548-00-03D-P*
$JS05-SS16-000 SJS05-S549-00-03D
SJS05-SS17-000 SJS05-5S50-00-03D
$JS05-SS18-000 SJS05-S550-00-03D-P*

SJS05-5S19-000 SJS05-5S51-00-03D
$JS05-SS20-000 SJS05-S552-00-03D

L Duplicate sample
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Table 5-6

Soil Bioconcentration Factors For Plants and Soil Invertebrates - Step 2

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Plant BCF (dry weight)

Soil-Invertebrate BAF (dry weight)

Chemical Value | Reference Value | Reference
Arsenic 1.103 Bechtel Jacobs 1998a 0.523 Sample et al. 1998a
Cadmium 3.250 Bechtel Jacobs 1998a 40.69 Sample et al. 1998a
Chromium 0.084 Bechtel Jacobs 1998a 3.162 Sample et al. 1998a
Copper 0.625 Bechtel Jacobs 1998a 1.531 Sample et al. 1998a
Lead 0.468 Bechtel Jacobs 1998a 1.522 Sample et al. 1998a
Mercury 5.000 Bechtel Jacobs 1998a 20.63 Sample et al. 1998a
Nickel 1.411 Bechtel Jacobs 1998a 4,730 Sample et al. 1998a
Selenium 3.012 Bechtel Jacobs 1998a 1.340 Sample et al. 1998a
Silver 0.037 Bechtel Jacobs 1998a 15.34 Sample et al. 1998a
Tin 0.030 Baes et al. 1984 1.000 -
Zinc 1.820 Bechtel Jacobs 1998a 12.89 Sample et al. 1998a
Pesticides/PCBs
4,4-DDD 0.0151 Travis and Arms 1988 2.00 Menzie et al. 1992
4,4'-DDE 0.0216 Travis and Arms 1988 10.6 Menzie et al. 1992
4,4-DDT 0.0237 Travis and Arms 1988 0.70 Menzie et al. 1992
Aldrin 0.0431 Travis and Arms 1988 3.30 Edwards and Bohlen 1992
alpha-BHC 0.2633 Travis and Arms 1988 1.00 -
alpha-Chlordane 0.0172 Travis and Arms 1988 4.00 Edwards and Bohlen 1992
Aroclor-1016 0.0224 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1221 0.0744 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1232 0.0437 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1242 0.0224 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1248 0.0101 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1254 0.0068 Travis and Arms 1988 15.9 Sample et al. 1998a
Aroclor-1260 0.0045 Travis and Arms 1988 15.9 Sample et al. 1998a
PCBs (total) 0.0068 Travis and Arms 1988 15.9 Sample et al. 1998a
beta-BHC 0.2633 Travis and Arms 1988 1.00 -
delta-BHC 0.1653 Travis and Arms 1988 1.00 -
Dieldrin 0.3089 Travis and Arms 1988 8.00 Beyer and Gish 1980
Endosulfan | 0.3436 Travis and Arms 1988 1.00 -
Endosulfan Il 0.3131 Travis and Arms 1988 1.00 -
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Table 5-6

Soil Bioconcentration Factors For Plants and Soil Invertebrates - Step 2

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Plant BCF (dry weight)

Soil-Invertebrate BAF (dry weight)

Chemical Value Reference Value Reference
Endrin 0.7948 Travis and Arms 1988 3.60 Edwards and Bohlen 1992
gamma-BHC (Lindane) 0.3173 Travis and Arms 1988 1.00 -
gamma-Chlordane 0.0172 Travis and Arms 1988 4.00 Edwards and Bohlen 1992
Heptachlor 0.0548 Travis and Arms 1988 3.00 Edwards and Bohlen 1992
Heptachlor epoxide 0.3673 Travis and Arms 1988 8.39 USEPA 1999
Methoxychlor 0.1447 Travis and Arms 1988 1.00 -
Toxaphene 0.1217 Travis and Arms 1988 1.00 -
Semivolatile Organics
1,2, 4-Trichlorobenzene 0.2186 Travis and Arms 1988 0.56 Beyer 1996
1,2-Dichlorobenzene 0.5475 Travis and Arms 1988 1.00 -
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1.00 -
1,4-Dichlorobenzene 0.5055 Travis and Arms 1988 1.00 -
4-Bromophenyl-phenylether 0.0578 Travis and Arms 1988 1.00 -
4-Chlorophenyl-phenylether 0.1697 Travis and Arms 1988 1.00 -
Acenaphthene 0.2564 Travis and Arms 1988 0.30 Beyer and Stafford 1993
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993
Anthracene 0.1051 Travis and Arms 1988 0.32 Beyer and Stafford 1993
Benzo(a)anthracene 0.0222 Travis and Arms 1988 0.27 Beyer and Stafford 1993
Benzo(a)pyrene 0.0135 Travis and Arms 1988 0.34 Beyer and Stafford 1993
Benzo(b)fluoranthene 0.0174 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Benzo(g,h,i)perylene 0.0061 Travis and Arms 1988 0.15 Beyer and Stafford 1993
Benzo(k)fluoranthene 0.0112 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Chrysene 0.0289 Travis and Arms 1988 0.44 Beyer and Stafford 1993
Dibenz(a,h)anthracene 0.0068 Travis and Arms 1988 0.49 Beyer and Stafford 1993
Fluoranthene 0.0617 Travis and Arms 1988 0.37 Beyer and Stafford 1993
Fluorene 0.1790 Travis and Arms 1988 0.20 Beyer and Stafford 1993
Hexachlorobenzene 0.0367 Travis and Arms 1988 1.69 Beyer 1996
Hexachlorobutadiene 0.0705 Travis and Arms 1988 1.00 -
Hexachlorocyclopentadiene 0.0467 Travis and Arms 1988 1.00 -
Hexachloroethane 0.2399 Travis and Arms 1988 1.00 -
Indeno(1,2,3-cd)pyrene 0.0061 Travis and Arms 1988 0.41 Beyer and Stafford 1993
Pentachlorophenol 0.0492 Travis and Arms 1988 8.00 van Gestel and Ma 1988
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Table 5-6

Soil Bioconcentration Factors For Plants and Soil Invertebrates - Step 2

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Plant BCF (dry weight)

Soil-Invertebrate BAF (dry weight)

Chemical Value Reference Value Reference
Phenanthrene 0.1154 Travis and Arms 1988 0.28 Beyer and Stafford 1993
Pyrene 0.0687 Travis and Arms 1988 0.39 Beyer and Stafford 1993
Volatile Organics
1,1,2,2-Tetrachloroethane 1.7899 Travis and Arms 1988 1.00 -
Dioxin/Furans
Dioxin/furan (TEQ) - Mammal 0.0075 Travis and Arms 1988 22.2 Sample et al. 1998a
Dioxin/furan (TEQ) - Bird 0.0075 Travis and Arms 1988 22.2 Sample et al. 1998a
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Table 5-7

Soil Bioaccumulation Factors For Small Mammals - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Mouse BAF (dry weight)

Soil-Vole BAF (dry weight)

Soil-Shrew BAF (dry weight)

Chemical Value | Reference Value | Reference Value | Reference
Inorganics
Arsenic 0.014 Sample et al. 1998b 0.016 Sample et al. 1998b 0.015 Sample et al. 1998b
Cadmium 0.462 Sample et al. 1998b 0.448 Sample et al. 1998b 7.017 Sample et al. 1998b
Chromium 0.349 Sample et al. 1998b 0.309 Sample et al. 1998b 0.333 Sample et al. 1998b
Copper 0.554 Sample et al. 1998b 1.290 Sample et al. 1998b 1.117 Sample et al. 1998b
Lead 0.286 Sample et al. 1998b 0.187 Sample et al. 1998b 0.339 Sample et al. 1998b
Mercury 0.130 Sample et al. 1998b 0.192 Sample et al. 1998b 0.192 Sample et al. 1998b
Nickel 0.589 Sample et al. 1998b 0.898 Sample et al. 1998b 0.578 Sample et al. 1998b
Selenium 1.263 Sample et al. 1998b 1.187 Sample et al. 1998b 1.187 Sample et al. 1998b
Silver 0.810 Sample et al. 1998b 0.007 Sample et al. 1998b 0.501 Sample et al. 1998b
Tin - see text - see text - see text
Zinc 2.782 Sample et al. 1998b 2.317 Sample et al. 1998b 2.901 Sample et al. 1998b
Pesticides/PCBs
4,4-DDD - see text - see text see text
4,4'-DDE - see text - see text see text
4,4-DDT - see text - see text see text
Aldrin - see text - see text see text
alpha-BHC - see text - see text see text
alpha-Chlordane - see text - see text see text
Aroclor-1016 - see text - see text see text
Aroclor-1221 - see text - see text see text
Aroclor-1232 - see text - see text see text
Aroclor-1242 - see text - see text see text
Aroclor-1248 - see text - see text see text
Aroclor-1254 - see text - see text see text
Aroclor-1260 - see text - see text see text
PCBs (total) - see text - see text see text
beta-BHC - see text - see text - see text
delta-BHC - see text - see text see text
Dieldrin - see text - see text see text
Endosulfan | - see text - see text see text
Endosulfan Il see text - see text see text
Endrin - see text - see text see text
gamma-BHC (Lindane) - see text - see text see text
gamma-Chlordane - see text - see text see text
Heptachlor - see text - see text see text
Heptachlor epoxide see text - see text see text
Methoxychlor see text - see text see text
Toxaphene - see text - see text see text

Page 1 of 2




Table 5-7

Soil Bioaccumulation Factors For Small Mammals - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

Chemical Value | Reference Value | Reference Value | Reference
Semivolatile Organics
1,2,4-Trichlorobenzene see text - see text see text
1,2-Dichlorobenzene see text - see text see text
1,3-Dichlorobenzene see text - see text see text
1,4-Dichlorobenzene see text - see text see text
4-Bromophenyl-phenylether see text - see text see text
4-Chlorophenyl-phenylether see text -- see text see text
Acenaphthene see text - see text see text
Acenaphthylene see text -- see text see text
Anthracene - see text - see text see text
Benzo(a)anthracene see text -- see text see text
Benzo(a)pyrene - see text - see text see text
Benzo(b)fluoranthene see text -- see text see text
Benzo(g,h,i)perylene see text - see text see text
Benzo(k)fluoranthene see text -- see text see text
Chrysene - see text - see text see text
Dibenz(a,h)anthracene see text -- see text see text
Fluoranthene - see text - see text see text
Fluorene - see text - see text see text
Hexachlorobenzene see text - see text see text
Hexachlorobutadiene see text - see text see text
Hexachlorocyclopentadiene see text - see text see text
Hexachloroethane see text - see text see text
Indeno(1,2,3-cd)pyrene see text - see text see text
Pentachlorophenol see text -- see text see text
Phenanthrene - see text - see text see text
Pyrene - see text - see text see text
Volatile Organics
1,1,2,2-Tetrachloroethane [ see text - | see text | see text
Dioxin/Furans
Dioxin/furan (TEQ) - Mammal 2.200 Sample et al. 1998b 2.200 Sample et al. 1998b 2.200 Sample et al. 1998b
Dioxin/furan (TEQ) - Bird 2.200 Sample et al. 1998b 2.200 Sample et al. 1998b 2.200 Sample et al. 1998b
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Table 5-8
Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
American robin 0.064 USEPA 1993 0.0129 allometric equation 0.0074 Levey and Karasov 1989
American woodcock 0.145 Dunning 1993 0.0233 allometric equation 0.0292 USEPA 1993
Red-tailed hawk 0.957 USEPA 1993 0.0680 allometric equation 0.0395 Sample and Suter 1994
Mammals
Deer mouse 0.012 Silva and Downing 1995 0.0040 USEPA 1993a 0.0007 USEPA 1993
Red fox 317 Silva and Downing 1995 0.4115 allometric equation 0.1476 Sample and Suter 1994
Short-tailed shrew 0.013 USEPA 1993 0.0048 USEPA 1993a 0.0019 USEPA 1993

Dietary Composition (percent) Soil/ Sediment Ingestion
Small Aquatic

Receptor Terr. Plants Soil Invert. Mammals Fish/ Frogs Plants Benthic Invert. Reference Value Reference
Birds
American robin 51.9 435 0 0 0 0 Martin et al. 1951 4.6 | Sample and Suter 1994
American woodcock 0 89.6 0 0 0 0 USEPA 1993a 104 Beyer et al. 1994

USEPA 1993a; Sample and
Red-tailed hawk 0 0 100 0 0 0 Suter 1994 0 Sample and Suter 1994
Mammals
Deer mouse 53.0 45.0 0 0 0 0 Martin et al. 1951 2.0 Beyer et al. 1994
Red fox 7.0 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994
USEPA 1993; Sample and

Short-tailed shrew 47 82.3 0 0 0 0 Suter 1994 13.0 | Sample and Suter 1994
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Soil Bioconcentration Factors For Plants and Soil Invertebrates - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Table 5-9

Soil-Plant BCF (dry weight)

Soil-Invertebrate BAF (dry weight)

Chemical Value Reference Value Reference
Inorganics
Arsenic 0.037 Bechtel Jacobs 1998 0.258 Sample et al. 1998a
Cadmium 0.514 Bechtel Jacobs 1998 7.660 Sample et al. 1998a
Chromium 0.048 Bechtel Jacobs 1998 0.320 Sample et al. 1998a
Copper 0.123 Bechtel Jacobs 1998 0.468 Sample et al. 1998a
Lead 0.038 Bechtel Jacobs 1998 0.307 Sample et al. 1998a
Mercury 0.344 Bechtel Jacobs 1998 1.186 Sample et al. 1998a
Nickel 0.034 Bechtel Jacobs 1998 1.656 Sample et al. 1998a
Selenium 0.567 Bechtel Jacobs 1998 0.982 Sample et al. 1998a
Silver 0.013 Bechtel Jacobs 1998 2.045 Sample et al. 1998a
Tin 0.030 Baes et al. 1984 1.000 -
Zinc 0.358 Bechtel Jacobs 1998 2.482 Sample et al. 1998a
Pesticides/PCBs
4,4-DDD 0.0115 Travis and Arms 1988 2.00 Menzie et al. 1992
4,4-DDE 0.0048 Travis and Arms 1988 10.60 Menzie et al. 1992
4,4-DDT 0.0065 Travis and Arms 1988 0.70 Menzie et al. 1992
Aldrin 0.0068 Travis and Arms 1988 3.30 Edwards and Bohlen 1992
alpha-BHC 0.2464 Travis and Arms 1988 1.00 -
alpha-Chlordane 0.0086 Travis and Arms 1988 4.00 Edwards and Bohlen 1992
Aroclor-1016 0.0224 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1221 0.0744 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1232 0.0437 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1242 0.0224 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1248 0.0101 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1254 0.0068 Travis and Arms 1988 4.30 Sample et al. 1998a
Aroclor-1260 0.0045 Travis and Arms 1988 4.30 Sample et al. 1998a
PCBs (total) 0.0068 Travis and Arms 1988 4.30 Sample et al. 1998a
beta-BHC 0.2431 Travis and Arms 1988 1.00 -
delta-BHC 0.1653 Travis and Arms 1988 1.00 -
Dieldrin 0.0305 Travis and Arms 1988 8.00 Beyer and Gish 1980
Endosulfan | 0.2367 Travis and Arms 1988 1.00 -
Endosulfan Il 0.0945 Travis and Arms 1988 1.00 -
Endrin 0.0461 Travis and Arms 1988 3.60 Edwards and Bohlen 1992
gamma-BHC (Lindane) 0.2704 Travis and Arms 1988 1.00 -
gamma-Chlordane 0.0086 Travis and Arms 1988 4.00 Edwards and Bohlen 1992
Heptachlor 0.0093 Travis and Arms 1988 3.00 Edwards and Bohlen 1992
Heptachlor epoxide 0.0499 Travis and Arms 1988 8.39 USEPA 1999
Methoxychlor 0.0448 Travis and Arms 1988 1.00 -
Toxaphene 0.0256 Travis and Arms 1988 1.00
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Table 5-9

Soil Bioconcentration Factors For Plants and Soil Invertebrates - Step 3

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Plant BCF (dry weight)

Soil-Invertebrate BAF (dry weight)

Chemical Value Reference Value Reference
Semivolatile Organics
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.56 Beyer 1996
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1.00 -
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1.00
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1.00
4-Bromophenyl-phenylether 0.0499 Travis and Arms 1988 1.00
4-Chlorophenyl-phenylether 0.0533 Travis and Arms 1988 1.00 -
Acenaphthene 0.2100 Travis and Arms 1988 0.30 Beyer and Stafford 1993
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993
Benzo(a)pyrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993
Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 0.15 Beyer and Stafford 1993
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Chrysene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993
Fluorene 0.1428 Travis and Arms 1988 0.20 Beyer and Stafford 1993
Hexachlorobenzene 0.0153 Travis and Arms 1988 1.69 Beyer 1996
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1.00 -
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1.00
Hexachloroethane 0.1888 Travis and Arms 1988 1.00 -
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 0.41 Beyer and Stafford 1993
Pentachlorophenol 0.0443 Travis and Arms 1988 5.18 van Gestel and Ma 1988
Phenanthrene 0.0908 Travis and Arms 1988 0.28 Beyer and Stafford 1993
Pyrene 0.0431 Travis and Arms 1988 0.39 Beyer and Stafford 1993
Volatile Organics
1,1,2,2-Tetrachloroethane 16091 | Travis and Arms 1988 1.00 [
Dioxin/Furans
Dioxin/furan (TEQ) - Mammal 0.0065 Travis and Arms 1988 8.27 Sample et al. 1998a
Dioxin/furan (TEQ) - Bird 0.0065 Travis and Arms 1988 8.27 Sample et al. 1998a
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Table 5-10

Soil Bioaccumulation Factors For Small Mammals - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Mouse BAF (dry weight)

Soil-Vole BAF (dry weight)

Soil-Shrew BAF (dry weight)

Chemical Value | Reference Value | Reference Value | Reference
Inorganics
Arsenic 0.003 Sample et al. 1998b 0.005 Sample et al. 1998b 0.004 Sample et al. 1998h
Cadmium 0.144 Sample et al. 1998b 0.134 Sample et al. 1998b 2.212 Sample et al. 1998b
Chromium 0.092 Sample et al. 1998b 0.088 Sample et al. 1998b 0.094 Sample et al. 1998b
Copper 0.111 Sample et al. 1998b 0.109 Sample et al. 1998b 0.502 Sample et al. 1998b
Lead 0.055 Sample et al. 1998b 0.041 Sample et al. 1998b 0.148 Sample et al. 1998h
Mercury 0.054 Sample et al. 1998b 0.067 Sample et al. 1998b 0.067 Sample et al. 1998b
Nickel 0.168 Sample et al. 1998b 0.263 Sample et al. 1998h 0.364 Sample et al. 1998b
Selenium 0.258 Sample et al. 1998b 0.273 Sample et al. 1998b 0.273 Sample et al. 1998b
Silver 0.151 Sample et al. 1998b 0.006 Sample et al. 1998b 0.036 Sample et al. 1998h
Tin - see text - see text - see text
Zinc 0.509 Sample et al. 1998b 0.293 Sample et al. 1998b 0.862 Sample et al. 1998b
Pesticides/PCBs
4,4-DDD - see text - see text - see text
4,4'-DDE -- see text - see text - see text
4,4-DDT - see text - see text - see text
Aldrin - see text - see text - see text
alpha-BHC - see text - see text - see text
alpha-Chlordane - see text - see text - see text
Aroclor-1016 - see text - see text - see text
Aroclor-1221 -- see text - see text - see text
Aroclor-1232 - see text - see text - see text
Aroclor-1242 - see text - see text - see text
Aroclor-1248 - see text - see text - see text
Aroclor-1254 - see text - see text - see text
Aroclor-1260 - see text - see text - see text
PCBs (total) - see text - see text - see text
beta-BHC - see text - see text - see text
delta-BHC - see text - see text - see text
Dieldrin - see text - see text - see text
Endosulfan | - see text - see text - see text
Endosulfan Il - see text - see text - see text
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Table 5-10

Soil Bioaccumulation Factors For Small Mammals - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)
Chemical Value Reference Value Reference Value Reference

Endrin - see text - see text - see text
gamma-BHC (Lindane) - see text - see text - see text
gamma-Chlordane - see text - see text - see text
Heptachlor - see text - see text - see text
Heptachlor epoxide - see text - see text - see text
Methoxychlor - see text - see text - see text
Toxaphene - see text - see text - see text
Semivolatile Organics

1,2,4-Trichlorobenzene - see text - see text - see text
1,2-Dichlorobenzene - see text - see text - see text
1,3-Dichlorobenzene - see text - see text - see text
1,4-Dichlorobenzene - see text - see text - see text
4-Bromophenyl-phenylether - see text - see text - see text
4-Chlorophenyl-phenylether - see text - see text - see text
Acenaphthene - see text - see text - see text
Acenaphthylene - see text - see text - see text
Anthracene - see text - see text - see text
Benzo(a)anthracene - see text - see text - see text
Benzo(a)pyrene - see text - see text - see text
Benzo(b)fluoranthene - see text - see text - see text
Benzo(g,h,i)perylene - see text - see text - see text
Benzo(k)fluoranthene - see text - see text - see text
Chrysene - see text - see text - see text
Dibenz(a,h)anthracene - see text - see text - see text
Fluoranthene - see text - see text - see text
Fluorene - see text - see text - see text
Hexachlorobenzene - see text - see text - see text
Hexachlorobutadiene - see text - see text - see text
Hexachlorocyclopentadiene - see text - see text - see text
Hexachloroethane - see text - see text - see text
Indeno(1,2,3-cd)pyrene - see text - see text - see text
Pentachlorophenol - see text - see text - see text

Page 2 of 3




Table 5-10

Soil Bioaccumulation Factors For Small Mammals - Step 3

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

Chemical Value Reference Value Reference Value Reference
Phenanthrene -- see text -- see text -- see text
Pyrene - see text - see text - see text
Volatile Organics
1,1,2,2-Tetrachloroethane - see text - see text - see text
Dioxin/Furans
Dioxin/furan (TEQ) - Mammal 1.067 Sample et al. 1998b 1.067 Sample et al. 1998b 1.067 Sample et al. 1998h
Dioxin/furan (TEQ) - Bird 1.067 Sample et al. 1998b 1.067 Sample et al. 1998b 1.067 Sample et al. 1998b
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Table 5-11

Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 3

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)
Receptor Value Reference Value Reference Value Reference
Birds
American robin 0.077 USEPA 1993a 0.0106 allometric equation 0.0055 Levey and Karasov 1989
American woodcock 0.198 Dunning 1993 0.0199 allometric equation 0.0231 USEPA 1993
Red-tailed hawk 1.13 Sample and Suter 1994 0.0639 allometric equation 0.0360 Sample and Suter 1994
Mammals
Deer mouse 0.017 Silva and Downing 1995 0.0030 USEPA 1993a 0.0005 USEPA 1993
Red fox 4.06 Silva and Downing 1995 0.3494 allometric equation 0.1231 Sample and Suter 1994
Short-tailed shrew 0.017 USEPA 1993a 0.0038 USEPA 1993a 0.0015 USEPA 1993
Dietary Composition (percent) Soil/ Sediment Ingestion
Small Aquatic
Receptor Terr. Plants Soil Invert. Mammals Fish/ Frogs Plants Benthic Invert. Reference Value Reference
Birds
Sample and
American robin 51.9 435 0 0 0 0 Martin et al. 1951 4.6 Suter 1994
Beyer et al.
American woodcock 0 89.6 0 0 0 0 USEPA 1993 10.4 1994
USEPA 1993a; Sample and Sample and
Red-tailed hawk 0 0 100 0 0 0 Suter 1994 0 Suter 1994
Mammals
Beyer et al.
Deer mouse 53.0 45.0 0 0 0 0 Martin et al. 1951 2.0 1994
Beyer et al.
Red fox 7.0 2.8 87.4 0 0 0 USEPA 1993a 2.8 1994
USEPA 1993; Sample and Sample and
Short-tailed shrew 4.7 82.3 0 0 0 0 Suter 1994 13.0 Suter 1994
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Table 5-12
Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia
Maximum Sample ID of Standard
Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation
Chemical Range of Detection Detected Concentration Mean* of Mean
Inorganics (MG/KG)
Aluminum 5.80 - 92.0 66 / 66 22,200 SJS05-5S49-00-03D 8,856 5,264
Antimony 0.31 - 28.0 25 / 51 56.5 SJS05-SS44-00-03D 4,50 10.8
Arsenic 0.30 - 4.60 66 / 66 152 SJS05-SS11-000 17.4 28.4
Barium 0.030 - 92.0 66 / 66 23,900 SJS05-SS36-000 987 3,599
Beryllium 0.020 - 2.30 66 / 66 1.30 SJS05-SS18-000 0.40 0.29
Cadmium 0.050 - 2.30 47 | 66 47.8 SJS05-SS38-000 2.22 6.84
Calcium 8.80 - 5,500 66 / 66 165,000 SJS05-SS51-00-03D 7,466 22,256
Chromium 0.17 - 4.60 66 / 66 867 SJS05-SS19-000 35.2 105
Cobalt 0.080 - 23.0 64 | 66 17.7 SJS05-SS01-000 3.95 3.25
Copper 0.17 - 320 66 / 66 209,000 SJS05-SS44-00-03D | 4,865 28,312
Cyanide 0.17 - 1.10 18 / 59 5.20 SJS05-SS51-00-03D 0.33 0.70
Iron 2.66 - 46.0 66 / 66 120,000 SJS05-SS01-000 20,488 18,260
Lead 0.15 - 1.40 66 / 66 7,210 SJS05-SS01-000 505 1,145
Magnesium 3.70 - 2,300 66 / 66 9,820 SJS05-SS36-000 2,056 1,546
Manganese 0.050 - 6.90 66 / 66 1,870 SJS05-SS36-000 206 269
Mercury 0.0100 - 0.24 58 | 65 1.10 SJS05-SS33-000 0.24 0.23
Nickel 0.14 - 18.0 65 / 66 198 SJS05-SS44-00-03D 15.2 29.0
Potassium 2.00 - 2,300 60 / 66 4,430 SJS05-SS35-000 1,440 1,009
Selenium 0.40 - 2.30 13 / 66 6.10 SJS05-5S44-00-03D 0.56 0.77
Silver 0.14 - 4.60 33 / 66 23.4 SJS05-SS66-00-03D 1.74 3.83
Sodium 9.07 - 2,300 38 | 66 6,410 SJS05-SS18-000 377 836
Thallium 0.31 - 4.60 19 / 66 7.70 SJS05-SS44-00-03D 0.78 1.23
Vanadium 0.090 - 23.0 66 / 66 69.1 SJS05-SS35-000 29.6 15.5
Zinc 0.29 - 260 66 / 66 124,000 SJS05-SS44-00-03D 2,540 15,290
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4-DDD 3.30 - 57.0 43 | 61 310 SJS05-SS09-000 15.5 40.3
4,4'-DDE 3.30 - 600 59 [ 62 4,700 SJS05-SS35-000 283 697
4,4-DDT 3.30 - 600 56 / 62 3,100 SJS05-SS32-000 203 586
Aldrin 1.70 - 29.0 0/ 62 -- -- 1.70 2.48

1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 1 Table 5-12



Table 5-12
Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Standard

Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation

Chemical Range of Detection Detected Concentration Mean* of Mean
Aroclor-1016 33.0 - 370 0/ 34 - - 26.8 28.5
Aroclor-1221 67.0 - 760 0/ 34 - - 54.3 58.7
Aroclor-1232 33.0 - 370 0/ 34 - - 26.8 28.5
Aroclor-1242 33.0 - 370 0/ 34 - - 26.8 28.5
Aroclor-1248 33.0 - 370 0/ 34 - - 26.8 28.5
Aroclor-1254 33.0 - 370 0/ 34 -- - 26.8 28.5
Aroclor-1260 33.0 - 370 2 /34 39.0 SJS05-SS08-000 27.8 28.5
Dieldrin 3.30 - 57.0 3 /62 6.80 SJS05-SS08-000 3.46 4.88
Endosulfan | 1.70 - 29.0 0/62 -- -- 1.70 2.48
Endosulfan |1 3.30 - 57.0 0/ 62 -- -- 3.34 4.86
Endosulfan sulfate 3.30 - 57.0 4 |62 11.0 SJS05-SS53-00-03D 3.69 5.02
Endrin 3.30 - 57.0 0/ 62 - -- 3.34 4.86
Endrin aldehyde 3.30 - 57.0 0 /62 - - 3.34 4.86
Endrin ketone 3.30 - 57.0 3 /62 20.0 SJS05-SS53-00-03D 3.82 5.38
Heptachlor 1.70 - 29.0 0/ 62 - -- 1.70 2.48
Heptachlor epoxide 1.70 - 29.0 0/ 62 - - 1.70 2.48
Methoxychlor 17.0 - 290 0 /62 - - 17.0 24.8
Toxaphene 170 - 2,900 0/ 62 - - 170 248
alpha-BHC 1.70 - 29.0 1/62 3.50 SJS05-SS08-000 1.74 2.49
alpha-Chlordane 1.70 - 29.0 3 /62 2.40 SJS05-SS08-000 1.86 2.72
beta-BHC 1.70 - 29.0 0/62 -- -- 1.70 2.48
delta-BHC 1.70 - 29.0 0/ 62 - -- 1.70 2.48
gamma-BHC (Lindane) 1.70 - 29.0 0 /62 - - 1.70 2.48
gamma-Chlordane 1.70 - 29.0 1/62 2.60 SJS05-SS08-000 1.73 2.48

Semivolatile Organic Compounds (UG/KG)

1,1-Bipheny! 420 - 450 0/4 - - 219 6.29
1,2,4-Trichlorobenzene 330 - 2,000 0/ 34 - - 244 145
1,2-Dichlorobenzene 330 - 2,000 0/ 34 - - 244 145
1,3-Dichlorobenzene 330 - 2,000 0/34 - - 244 145
1,4-Dichlorobenzene 330 - 2,000 0/ 34 - - 244 145

1-One-half of the reporting limit was used for non-detected samples when calculating the mean.
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Table 5-12
Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Standard

Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation

Chemical Range of Detection Detected Concentration Mean* of Mean
2,4,5-Trichlorophenol 830 - 5,000 0/ 38 - - 603 345
2,4,6-Trichlorophenol 330 - 2,000 0/ 38 - - 241 138
2,4-Dichlorophenol 330 - 2,000 0/ 38 - - 241 138
2,4-Dimethylphenoal 330 - 2,000 0/ 38 - - 241 138
2,4-Dinitrophenol 830 - 2,000 0/ 38 - - 563 156
2,4-Dinitrotoluene 330 - 2,000 8 /38 3,200 SJS05-SS03-000 307 491
2,6-Dinitrotoluene 330 - 2,000 1/ 38 39.0 SJS05-SS01-000 238 141
2-Chloronaphthalene 330 - 2,000 0/ 38 - - 241 138
2-Chlorophenol 330 - 2,000 0 /38 - - 241 138
2-Methylnaphthalene 330 - 2,000 2 | 66 57.0 SJS05-SS45-00-03D 239 124
2-Methylphenol 330 - 2,000 0 /38 - - 241 138
2-Nitroaniline 830 - 5,000 0 /38 - - 603 345
2-Nitrophenol 330 - 2,000 0/ 38 - - 241 138
3,3-Dichlorobenzidine 330 - 2,000 0 /38 - - 241 138
3-Nitroaniline 830 - 5,000 0 /38 - - 603 345
4,6-Dinitro-2-methylphenol 830 - 2,000 0/ 38 - - 563 156
4-Bromophenyl-phenylether 330 - 2,000 0/ 38 - - 241 138
4-Chloro-3-methylphenol 330 - 2,000 0/ 38 - - 241 138
4-Chloroaniline 330 - 2,000 0/ 38 - - 241 138
4-Chlorophenyl-phenylether 330 - 2,000 0/ 38 - - 241 138
4-Methylphenol 330 - 2,000 0 /38 - - 241 138
4-Nitroaniline 830 - 5,000 1/ 38 460 SJS05-SS37-000 600 346
4-Nitrophenol 830 - 5,000 0/ 38 - - 603 345
Acenaphthene 330 - 2,000 1/ 66 41.0 SJS05-SS04-000 241 121
Acenaphthylene 330 - 2,000 17 | 66 540 SJS05-SS41-00-03D 215 144
Acetophenone 420 - 450 0/4 - - 28.4 4.21
Anthracene 330 - 2,000 17 | 66 450 SJS05-SS41-00-03D 219 140
Atrazine 420 - 450 0/4 - - 219 6.29
Benzaldehyde 420 - 450 0/4 - - 28.5 5.67
Benzo(a)anthracene 330 - 2,000 50 / 66 1,500 SJS05-SS41-00-03D 269 270

1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 3 Table 5-12



Table 5-12
Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Standard

Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation

Chemical Range of Detection Detected Concentration Mean* of Mean
Benzo(a)pyrene 330 - 2,000 47 | 66 1,200 SJS05-SS26-000 257 221
Benzo(b)fluoranthene 330 - 2,000 54 | 66 2,700 SJS05-SS41-00-03D 486 590
Benzo(g,h,i)perylene 330 - 2,000 42 | 66 2,300 SJS05-SS66-00-03D 242 296
Benzo(k)fluoranthene 330 - 2,000 45 | 66 820 SJS05-SS41-00-03D 223 170
Bis(2-chloro-1-methylethyl) ether 330 - 2,000 0/ 38 - - 241 138
Butylbenzylphthalate 330 - 2,000 0/ 38 - - 241 138
Caprolactam 420 - 450 0/4 - - 219 6.29
Carbazole 330 - 2,000 4 ]38 69.0 SJS05-SS26-000 227 150
Chrysene 330 - 2,000 53 / 66 2,200 SJS05-SS41-00-03D 340 383
Di-n-butylphthalate 330 - 2,000 14 | 38 4,700 SJS05-SS03-000 304 737
Di-n-octylphthalate 330 - 2,000 0/ 38 - - 241 138
Dibenz(a,h)anthracene 330 - 2,000 16 |/ 66 560 SJS05-SS66-00-03D 221 129
Dibenzofuran 330 - 2,000 0 /66 -- -- 243 119
Diethylphthalate 330 - 2,000 1/ 38 170 SJS05-SS12-000 239 138
Dimethyl phthalate 330 - 2,000 1/ 38 63.0 SJS05-SS12-000 236 140
Fluoranthene 330 - 2,000 52 | 66 2,000 SJS05-SS03-000 353 381
Fluorene 330 - 2,000 0/ 66 - - 243 119
Hexachlorobenzene 330 - 2,000 0 /38 - - 241 138
Hexachlorobutadiene 330 - 2,000 0/ 38 - -- 241 138
Hexachlorocyclopentadiene 330 - 2,000 0/ 38 - - 241 138
Hexachloroethane 330 - 2,000 0/ 38 -- -- 241 138
Indeno(1,2,3-cd)pyrene 330 - 2,000 46 | 66 1,600 SJS05-SS66-00-03D 239 238
Isophorone 330 - 2,000 0/ 38 - - 241 138
Naphthalene 330 - 2,000 6 /| 66 90.0 SJS05-SS35-000 227 130
Nitrobenzene 330 - 2,000 0/ 38 - -- 241 138
Pentachlorophenol 830 - 5,000 0/ 38 - - 603 345
Phenanthrene 330 - 2,000 38 / 66 390 SJS05-SS41-00-03D 186 96.8
Phenol 330 - 2,000 0 /38 - - 241 138
Pyrene 330 - 2,000 53 / 66 1,300 SJS05-SS26-000 299 287
his(2-Chloroethoxy)methane 330 - 2,000 0/ 38 - - 241 138

1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 4 Table 5-12



Table 5-12
Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia
Maximum Sample ID of Standard
Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation
Chemical Range of Detection Detected Concentration Mean* of Mean
bis(2-Chloroethyl)ether 330 - 2,000 0/ 38 - - 241 138
bis(2-Ethylhexyl)phthalate 280 - 2,000 4 | 38 180 SJS05-SS12-000 189 186
n-Nitroso-di-n-propylamine 330 - 2,000 0/ 38 - - 241 138
n-Nitrosodiphenylamine 330 - 2,000 3/ 38 530 SJS05-SS03-000 227 76.1
Explosives (UG/KG)
1,3,5-Trinitrobenzene 227 - 540 0/26 - -- 128 29.1
1,3-Dinitrobenzene 227 - 540 0/ 26 - -- 128 29.1
2,4,6-Trinitrotoluene 227 - 540 0 /26 -- -- 128 29.1
2,4-Dinitrotoluene 227 - 540 2126 638 SJS05-SS14-000 155 108
2,6-Dinitrotoluene 227 - 540 0/26 -- -- 128 29.1
2-Amino-4,6-dinitrotoluene 227 - 540 1/26 417 SJS05-SS24-000 140 63.6
2-Nitrotoluene 455 - 540 0/26 - -- 246 8.11
3-Nitrotoluene 455 - 540 0/ 26 - - 246 8.11
4-Amino-2,6-dinitrotoluene 227 - 540 0/26 - - 128 29.1
4-Nitrotoluene 455 - 540 0/ 26 - - 246 8.11
HMX 455 - 540 0/26 - - 246 8.11
Nitrobenzene 227 - 540 0/ 26 - - 128 29.1
RDX 455 - 540 0/26 - - 246 8.11
Tetryl 455 - 540 0/26 - - 246 8.11
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 10.0 - 22.0 0/34 - - 6.54 1.73
1,1,2,2-Tetrachloroethane 10.0 - 22.0 0/ 34 - - 6.54 1.73
1,1,2-Trichloroethane 10.0 - 22.0 0/ 34 - - 6.54 1.73
1,1-Dichloroethane 10.0 - 22.0 0/ 34 - - 6.54 1.73
1,1-Dichloroethene 10.0 - 22.0 0/34 - - 6.54 1.73
1,2-Dichloroethane 10.0 - 22.0 0/ 34 -- -- 6.54 1.73
1,2-Dichloroethene (total) 10.0 - 22.0 1/ 34 1.00 SJS05-SS08-000 6.43 1.96
1,2-Dichloropropane 10.0 - 22.0 0/ 34 - - 6.54 1.73
2-Butanone 10.0 - 22.0 2 /34 210 SJS05-SS06-000 13.2 35.0
2-Hexanone 10.0 - 22.0 0/ 34 - -- 6.54 1.73

1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 5 Table 5-12



Table 5-12

Summary Statisitcs - Surface Soil
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Standard

Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation

Chemical Range of Detection Detected Concentration Mean* of Mean
4-Methyl-2-pentanone 10.0 - 22.0 0/ 34 - - 6.54 1.73
Acetone 10.0 - 22.0 11 / 34 62.0 SJS05-SS14-000 12.7 13.1
Benzene 10.0 - 22.0 0/ 34 - -- 6.54 1.73
Bromodichloromethane 10.0 - 22.0 0/ 34 - - 6.54 1.73
Bromoform 10.0 - 22.0 0/ 34 - - 6.54 1.73
Bromomethane 10.0 - 22.0 0/ 34 - - 6.54 1.73
Carbon disulfide 10.0 - 22.0 0/34 - - 6.38 1.55
Carbon tetrachloride 10.0 - 22.0 0/ 34 - - 6.54 1.73
Chlorobenzene 10.0 - 22.0 0/ 34 - - 6.54 1.73
Chloroethane 10.0 - 22.0 0/ 34 -- -- 6.54 1.73
Chloroform 10.0 - 22.0 1/ 34 2.00 SJS05-SS26-000 6.46 1.88
Chloromethane 10.0 - 22.0 2 /34 5.00 SJS05-SS26-000 6.47 1.83
Dibromochloromethane 10.0 - 22.0 0/ 34 -- -- 6.54 1.73
Ethylbenzene 10.0 - 22.0 0/ 34 - - 6.54 1.73
Methylene chloride 10.0 - 22.0 10 / 34 171 SJS05-SS12-000 36.1 46.7
Styrene 10.0 - 22.0 1/ 34 29.0 SJS05-SS34-000 7.22 4.22
Tetrachloroethene 10.0 - 22.0 3 /34 4.00 SJS05-SS09-000 6.28 2.13
Toluene 10.0 - 22.0 5/ 34 5.00 SJS05-SS09-000 6.24 2.13
Trichloroethene 10.0 - 22.0 10 / 34 58.0 SJS05-SS27-000 9.04 9.81
Vinyl chloride 10.0 - 22.0 0/ 34 - - 6.54 1.73
Xylene, total 10.0 - 22.0 2 /34 3.00 SJS05-SS05-000 6.37 1.97
cis-1,3-Dichloropropene 10.0 - 22.0 0/ 34 - - 6.54 1.73
trans-1,3-Dichloropropene 10.0 - 22.0 0/ 34 - - 6.54 1.73

Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 3.60E-04 - 3.90E-04 414 0.18 SJS05-SS50-00-03D 0.10 0.055
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.40E-04 - 3.10E-04 414 0.084 SJS05-SS44-00-03D | 0.035 0.033
1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.90E-04 - 3.30E-04 214 0.0077 SJS05-SS44-00-03D |  0.0027 0.0034
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 1.50E-04 - 3.70E-04 4 /4 0.0059 SJS05-SS50-00-03D |  0.0036 0.0018
1,2,3,4,7,8-Hexachlorodibenzofuran 1.10E-04 - 2.60E-04 414 0.035 SJS05-SS44-00-03D 0.012 0.015
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1.70E-04 - 4.10E-04 414 0.0091 SJS05-SS50-00-03D |  0.0065 0.0024
1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 6
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Table 5-12
Summary Statisitcs - Surface Soil

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Standard
Reporting Limit | Frequency | Concentration Maximum Arithmetic | Deviation
Chemical Range of Detection Detected Concentration Mean* of Mean
1,2,3,6,7,8-Hexachlorodibenzofuran 1.20E-04 - 2.60E-04 4 /4 0.013 SJS05-SS44-00-03D | 0.0066 0.0047
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.50E-04 - 3.70E-04 414 0.017 SJS05-SS50-00-03D | 0.011 0.0049
1,2,3,7,8,9-Hexachlorodibenzofuran 1.40E-04 - 2.40E-04 1/4 9.00E-04 SJS05-SS44-00-03D | 3.55E-04 | 3.65E-04
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.90E-04 - 4.10E-04 414 0.0044 SJS05-SS50-00-03D |  0.0032 0.0013
1,2,3,7,8-Pentachlorodibenzofuran 2.00E-04 - 4.20E-04 4 | 4 0.0073 SJS05-SS44-00-03D | 0.0049 0.0026
2,3,4,6,7,8-Hexachlorodibenzofuran 1.20E-04 - 1.70E-04 4 /4 0.019 SJS05-SS44-00-03D |  0.0077 0.0078
2,3,4,7,8-Pentachlorodibenzofuran 1.50E-04 - 2.30E-04 4 | 4 0.011 SJS05-SS44-00-03D | 0.0063 0.0040
2,3,7,8-TCDD (dioxin) 4.00E-04 - 0.0013 0/4 -- -- 5.31E-04 | 1.11E-04
2,3,7,8-Tetrachlorodibenzofuran 3.50E-04 - 7.80E-04 4 /4 0.0096 SJS05-SS66-00-03D | 0.0056 0.0034
Octachlorodibenzo-p-dioxin 2.50E-04 - 4.80E-04 414 2.40 SJS05-SS50-00-03D 1.15 0.87
Octachlorodibenzofuran 1.80E-04 - 3.00E-04 4 /4 0.10 SJS05-SS44-00-03D 0.043 0.041
Other Parameters (MG/KG)
% Solids - - - 25 125 99.3 SJS05-SS31-000 74.4 16.8
Phosphorus 1.20 - 137 12 | 34 76.5 SJS05-SS30-000 8.60 17.3
pH 0.0100 - 0.0100 | 25 7.91 SJS05-SS10-000 5.43 1.23
1-One-half of the reporting limit was used for non-detected samples when calculating the mean. Page 7
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Table 5-13

Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard
Reporting Limit | Frequency |  Concentration | Sample ID of Maximum | Arithmetic | peviation of
Chemical Range of Detection Detected Concentration Mean" Mean
Inorganics (UG/L)
Aluminum 18.7 - 382 717 26,100 SJS05-SW05-001 7,214 9,061
Antimony 270 - 2.80 0/ 7 -- -- 1.36 0.019
Arsenic 200 - 3.60 3 /7 12.6 SJS05-SW05-001 3.40 4.27
Barium 0.20 - 0.30 717 64.8 SJS05-SW05-001 33.9 17.3
Beryllium 0.10 - 0.20 5 /7 12.1 SJS05-SW05-001 3.00 4.22
Cadmium 0.30 - 0.30 5 /7 4.40 SJS05-SW05-001 1.38 1.49
Calcium 311 - 579 717 141,000 SJS05-SW05-001 89,971 36,062
Chromium 0.60 - 1.10 5 /7 2.10 SJS05-SW05-001 1.29 0.65
Cobalt 050 - 0.80 717 146 SJS05-SW05-001 43.9 48.8
Copper 0.80 - 1.10 717 215 SJS05-SW05-001 42.1 76.4
Cyanide 500 - 5.00 3 /7 30.2 SJS05-SW02-001 12.6 13.3
Iron 17.2 - 308 717 46,900 SJS05-SW05-001 15,414 16,800
Lead 1.00 - 1.40 5/ 7 4,760 SJS05-SW05-001 634 1,797
Magnesium 243 - 26.3 717 346,000 SJS05-SW07-001 102,214 111,223
Manganese 0.30 - 0.40 717 7,590 SJS05-SW05-001 2,343 2,481
Mercury 010 - 0.10 0/ 7 -- -- 0.050 5.75E-10
Nickel 0.90 - 0.90 717 245 SJS05-SW05-001 69.3 82.4
Potassium 135 - 167.0 717 120,000 SJS05-SW07-001 36,471 38,124
Selenium 260 - 3.10 0/ 7 - - 1.34 0.094
Silver 0.70 - 0.90 0/ 7 - - 0.44 0.038
Sodium 148 - 2,040 717 2,990,000 SJS05-SW07-001 613,429 1,050,824
Thallium 320 - 5.20 0/ 7 - - 1.74 0.38
Vanadium 0.60 - 0.70 2 17 12.6 SJS05-SW05-001 2.78 4.47
Zinc 070 - 1.90 717 4,690 SJS05-SW05-001 1,257 1,565
Pesticide/Polychlorinated Biphenyls (UG/L)
1,3-Dinitrobenzene 120 - 1.20 0/1 - -- 0.60 0
4,4'-DDD 0.10 - 0.11 1/ 7 0.0100 SJS05-SW06-001 0.048 0.017
4,4-DDE 0.10 - 0.11 1/ 7 0.012 SJS05-SW04-001 0.048 0.016
4,4-DDT 010 - 0.11 0/ 7 -- -- 0.054 0.0019
Aldrin 0.052 - 0.057 0/ 7 0.027 0.0010
Aroclor-1016 1.00 - 110 0/ 7 0.54 0.019
Aroclor-1221 210 - 2.30 0/ 7 1.09 0.045
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Table 5-13
Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard
Reporting Limit | Frequency | ~ Concentration | Sample ID of Maximum | Arithmetic | peviation of

Chemical Range of Detection Detected Concentration Mean" Mean
Aroclor-1232 1.00 - 1.10 0 /7 0.54 0.019
Aroclor-1242 1.00 - 1.10 0/ 7 0.54 0.019
Aroclor-1248 1.00 - 110 0/ 7 0.54 0.019
Aroclor-1254 1.00 - 110 0 /7 0.54 0.019
Aroclor-1260 1.00 - 110 0/ 7 0.54 0.019
Dieldrin 0.10 - 0.11 0/ 7 0.054 0.0019
Endosulfan | 0.052 - 0.057 0/ 7 0.027 0.0010
Endosulfan Il 010 - 0.11 0/ 7 0.054 0.0019
Endosulfan sulfate 010 - 0.11 0/ 7 0.054 0.0019
Endrin 0.10 - 0.11 0/ 7 0.054 0.0019
Endrin aldehyde 010 - 0.11 0/ 7 0.054 0.0019
Endrin ketone 010 - 0.11 0/ 7 0.054 0.0019
Heptachlor 0.052 - 0.057 0 /7 0.027 0.0010
Heptachlor epoxide 0.052 - 0.057 0/ 7 0.027 0.0010
Methoxychlor 052 - 0.57 0/ 7 0.27 0.010
Tetryl 200 - 2.00 0/ 1 1.00 0
Toxaphene 520 - 5.70 0/ 7 2.73 0.10
alpha-BHC 0.052 - 0.057 0/ 7 0.027 0.0010
alpha-Chlordane 0.052 - 0.057 0/ 7 0.027 0.0010
beta-BHC 0.052 - 0.057 0/ 7 0.027 0.0010
delta-BHC 0.052 - 0.057 0/ 7 0.027 0.0010
gamma-BHC (Lindane) 0.052 - 0.057 0/ 7 0.027 0.0010
gamma-Chlordane 0.052 - 0.057 0/ 7 0.027 0.0010
Semivolatile Organic Compounds (UG/L)
1,2,4-Trichlorobenzene 100 - 13.0 0/ 7 5.57 0.45
1,2-Dichlorobenzene 100 - 13.0 0/ 7 5.57 0.45
1,3-Dichlorobenzene 100 - 13.0 0/ 7 5.57 0.45
1,4-Dichlorobenzene 100 - 13.0 0/ 7 5.57 0.45
2,2'-Oxyhis(1-chloropropane) 100 - 13.0 0 /7 5.57 0.45
2,4,5-Trichlorophenol 260 - 320 0/ 7 14.0 1.00
2,4,6-Trichlorophenol 100 - 13.0 0/ 7 5.57 0.45
2,4-Dichlorophenol 100 - 13.0 01/ 7 5.57 0.45
2,4-Dimethylphenol 100 - 13.0 0/ 7 5.57 0.45
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Table 5-13
Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard
Reporting Limit | Frequency | ~ Concentration | Sample ID of Maximum | Arithmetic | peviation of

Chemical Range of Detection Detected Concentration Mean" Mean
2,4-Dinitrophenol 260 - 320 0/ 7 14.0 1.00
2,4-Dinitrotoluene 100 - 13.0 0/ 7 5.57 0.45
2,6-Dinitrotoluene 100 - 13.0 01/ 7 5.57 0.45
2-Chloronaphthalene 100 - 13.0 0/ 7 5.57 0.45
2-Chlorophenol 100 - 13.0 0 /7 5.57 0.45
2-Methylnaphthalene 100 - 13.0 0/ 7 5.57 0.45
2-Methylphenol 100 - 13.0 0 /7 5.57 0.45
2-Nitroaniline 26.0 - 320 0/ 7 14.0 1.00
2-Nitrophenol 100 - 13.0 0 /7 5.57 0.45
3,3-Dichlorobenzidine 100 - 13.0 0/ 7 5.57 0.45
3-Nitroaniline 26.0 - 320 0/ 7 14.0 1.00
4,6-Dinitro-2-methylphenol 260 - 320 0/ 7 14.0 1.00
4-Bromophenyl-phenylether 100 - 13.0 0 /7 5.57 0.45
4-Chloro-3-methylphenol 100 - 13.0 0/ 7 5.57 0.45
4-Chloroaniline 10.0 - 13.0 0/ 7 5.57 0.45
4-Chlorophenyl-phenylether 100 - 13.0 0 /7 -- -- 5.57 0.45
4-Methylphenol 10.0 - 13.0 1/ 7 5.00 SJS05-SW06-001 5.50 0.50
4-Nitroaniline 26.0 - 320 0/ 7 - 14.0 1.00
4-Nitrophenol 260 - 320 0/ 7 14.0 1.00
Acenaphthene 100 - 13.0 0/ 7 5.57 0.45
Acenaphthylene 100 - 13.0 0/ 7 5.57 0.45
Anthracene 10.0 - 13.0 0/ 7 5.57 0.45
Benzo(a)anthracene 100 - 13.0 0/ 7 5.57 0.45
Benzo(a)pyrene 100 - 13.0 0/ 7 5.57 0.45
Benzo(b)fluoranthene 100 - 13.0 0/ 7 5.57 0.45
Benzo(g,h,i)perylene 100 - 13.0 0/ 7 5.57 0.45
Benzo(k)fluoranthene 100 - 13.0 0/ 7 5.57 0.45
Butylbenzylphthalate 100 - 13.0 0/ 7 5.57 0.45
Carbazole 10.0 - 13.0 0/ 7 5.57 0.45
Chrysene 100 - 13.0 0/ 7 5.57 0.45
Di-n-butylphthalate 100 - 13.0 0/ 7 4.00 2.24
Di-n-octylphthalate 100 - 13.0 0 /7 5.57 0.45
Dibenz(a,h)anthracene 100 - 13.0 0 /7 5.57 0.45
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Table 5-13
Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard
Reporting Limit | Frequency | ~ Concentration | Sample ID of Maximum | Arithmetic | peviation of

Chemical Range of Detection Detected Concentration Mean" Mean
Dibenzofuran 100 - 13.0 0 /7 5.57 0.45
Diethylphthalate 100 - 13.0 0/ 7 5.57 0.45
Dimethyl phthalate 100 - 13.0 0/ 7 5.57 0.45
Fluoranthene 100 - 13.0 0 /7 5.57 0.45
Fluorene 100 - 13.0 0/ 7 5.57 0.45
Hexachlorobenzene 100 - 13.0 0 /7 5.57 0.45
Hexachlorobutadiene 100 - 13.0 0 /7 5.57 0.45
Hexachlorocyclopentadiene 100 - 13.0 0/ 7 5.57 0.45
Hexachloroethane 100 - 13.0 0 /7 5.57 0.45
Indeno(1,2,3-cd)pyrene 100 - 13.0 0/ 7 5.57 0.45
Isophorone 100 - 13.0 0 /7 5.57 0.45
Naphthalene 100 - 13.0 0 /7 5.57 0.45
Nitrobenzene 100 - 13.0 0/ 7 5.57 0.45
Pentachlorophenol 260 - 320 0 /7 14.0 1.00
Phenanthrene 100 - 13.0 0/ 7 5.57 0.45
Phenol 100 - 13.0 0/ 7 5.57 0.45
Pyrene 100 - 13.0 0/ 7 5.57 0.45
bis(2-Chloroethoxy)methane 100 - 13.0 0 /7 5.57 0.45
bis(2-Chloroethyl)ether 100 - 13.0 0/ 7 -- -- 5.57 0.45
bis(2-Ethylhexyl)phthalate 100 - 13.0 1 /7 4.00 SJS05-SW07-001 4,71 1.80
n-Nitroso-di-n-propylamine 100 - 13.0 0 /7 -- 5.57 0.45
n-Nitrosodiphenylamine 100 - 13.0 0/ 7 5.57 0.45
Explosives (UG/L)
1,3,5-Trinitrobenzene 050 - 1.20 0/ 7 0.48 0.13
1,3-Dinitrobenzene 050 - 1.20 0/ 6 0.46 0.13
2,4,6-Trinitrotoluene 050 - 1.20 0/ 7 0.48 0.13
2,4-Dinitrotoluene 050 - 1.20 0/ 7 0.48 0.13
2,6-Dinitrotoluene 050 - 1.20 0/ 7 0.48 0.13
2-Amino-4,6-dinitrotoluene 050 - 1.20 0/ 7 0.48 0.13
2-Nitrotoluene 1.00 - 2.60 0/ 7 1.04 0.30
3-Nitrotoluene 1.00 - 2.60 0/ 7 1.04 0.30
4-Amino-2,6-dinitrotoluene 050 - 1.20 0/ 7 0.48 0.13
4-Nitrotoluene 1.00 - 2.60 0/ 7 1.04 0.30
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Table 5-13
Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard
Reporting Limit | Frequency | ~ Concentration | Sample ID of Maximum | Arithmetic | peviation of

Chemical Range of Detection Detected Concentration Mean" Mean
HMX 1.00 - 2.60 0/ 7 1.04 0.30
Nitrobenzene 050 - 1.20 0/ 7 0.48 0.13
RDX 1.00 - 2.60 0/ 7 1.04 0.30
Tetryl 1.00 - 2.60 0/ 6 1.04 0.32
Volatile Organic Compounds (UGIL)
1,1,1-Trichloroethane 1.00 - 1.00 0/ 7 0.50 0.0
1,1,2,2-Tetrachloroethane 1.00 - 1.00 0/ 7 0.50 0.0
1,1,2-Trichloroethane 1.00 - 1.00 0/ 7 0.50 0.0
1,1-Dichloroethane 1.00 - 1.00 0/ 7 0.50 0.0
1,1-Dichloroethene 1.00 - 1.00 0/ 7 0.50 0.0
1,2,4-Trichlorobenzene 1.00 - 1.00 0/ 7 0.50 0.0
1,2-Dibromo-3-chloropropane 1.00 - 1.00 0 /7 0.50 0.0
1,2-Dibromoethane 1.00 - 1.00 01/ 7 0.50 0.0
1,2-Dichlorobenzene 1.00 - 1.00 0/ 7 0.50 0.0
1,2-Dichloroethane 1.00 - 1.00 0/ 7 0.50 0.0
1,2-Dichloropropane 1.00 - 1.00 0 /7 0.50 0.0
1,3-Dichlorobenzene 1.00 - 1.00 0/ 7 0.50 0.0
1,4-Dichlorobenzene 1.00 - 1.00 0/ 7 0.50 0.0
2-Butanone 500 - 5.00 0 /5 2.50 0.0
2-Hexanone 500 - 5.00 0/ 7 2.50 0.0
4-Methyl-2-pentanone 5.00 - 5.00 0/ 7 -- -- 2.50 0.0
Acetone 5.00 - 5.00 1/ 2 4.00 SJS05-SW04-001 3.25 1.06
Benzene 1.00 - 1.00 0/ 7 -- 0.50 0.0
Bromochloromethane 1.00 - 1.00 0/ 7 0.50 0.0
Bromodichloromethane 1.00 - 1.00 0/ 7 0.50 0.0
Bromoform 1.00 - 1.00 0/ 7 0.50 0.0
Bromomethane 1.00 - 1.00 0/ 7 -- -- 0.50 0.0
Carbon disulfide 1.00 - 1.00 4 |7 115 SJS05-SW06-001 2.45 4.03
Carbon tetrachloride 1.00 - 1.00 0/ 7 -- 0.50 0.0
Chlorobenzene 1.00 - 1.00 0/ 7 0.50 0.0
Chloroethane 1.00 - 1.00 0/ 7 0.50 0.0
Chloroform 1.00 - 1.00 0/ 7 0.50 0.0
Chloromethane 1.00 - 1.00 0/ 7 0.50 0.0
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Table 5-13
Site 5/6 - Summary Statistics - Surface Water
St. Juliens Creek, Chesapeake, Virginia

Maximum Standard

Reporting Limit | Frequency | ~ Concentration | Sample ID of Maximum | Arithmetic | peviation of
Chemical Range of Detection Detected Concentration Mean" Mean
Dibromochloromethane 1.00 - 1.00 0/ 7 0.50 0.0
Ethylbenzene 1.00 - 1.00 0/ 7 0.50 0.0
Methylene chloride 200 - 2.00 0/ 7 0.46 0.26
Styrene 1.00 - 1.00 0/ 7 0.50 0.0
Tetrachloroethene 1.00 - 1.00 0/ 7 - - 0.50 0.0
Toluene 1.00 - 1.00 1/ 7 0.50 SJS05-SW04-001 0.46 0.073
Trichloroethene 1.00 - 1.00 0/ 6 - 0.50 0.0
Vinyl chloride 1.00 - 1.00 0 /7 -- -- 0.50 0.0
Xylene, total 1.00 - 1.00 1/ 7 0.30 SJS05-SW04-001 0.47 0.076
cis-1,2-Dichloroethene 1.00 - 1.00 01/ 7 - 0.50 0.0
cis-1,3-Dichloropropene 1.00 - 1.00 0/ 7 0.50 0.0
trans-1,2-Dichloroethene 1.00 - 1.00 0/ 7 0.50 0.0
trans-1,3-Dichloropropene 1.00 - 1.00 0 /7 0.50 0.0

Other Parameters (MG/L)

Hardness 1.00 - 2.00 6 /| 6 583 SJS05-SW05-001 395 155
Phosphate 0.020 - 0.20 4 | 6 115 SJS05-SW05-001 0.35 0.48
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Table 5-14
Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia
Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard

Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?
Inorganics (MG/KG)
Aluminum 5.80 - 92.0 66 / 66 22,200 SJS05-SS49-00-03D 1.00 66 / 66 22,200 YES
Antimony 0.31 - 28.0 25 | 51 56.5 SJS05-SS44-00-03D 0.48 25 | 51 118 YES
Arsenic 0.30 - 4.60 66 / 66 152 SJS05-SS11-000 328 0 /66 0.46 NO
Barium 0.030 - 92.0 66 /| 66 23,900 SJS05-SS36-000 440 13 | 66 54.3 YES
Beryllium 0.020 - 2.30 66 / 66 1.30 SJS05-SS18-000 0.020 66 / 66 65.0 YES
Cadmium 0.050 - 2.30 47 | 66 47.8 SJS05-SS38-000 2.50 10 / 66 19.1 YES
Calcium ° 8.80 - 5,500 66 /| 66 165,000 SJS05-SS51-00-03D NSV - | - NSV NO
Chromium 0.17 - 4.60 66 / 66 867 SJS05-SS19-000 0.0075 66 / 66 115,600 | YES
Cobalt 0.080 - 23.0 64 | 66 17.7 SJS05-SS01-000 100 0/ 66 0.18 NO
Copper 0.17 - 320 66 / 66 209,000 SJS05-SS44-00-03D 15.0 53 | 66 13,933 YES
Cyanide 0.17 - 110 18 / 59 5.20 SJS05-SS51-00-03D |  0.0050 18 / 59 1,040 YES
Iron 2.66 - 46.0 66 / 66 120,000 SJS05-SS01-000 12.0 66 / 66 10,000 YES
Lead 0.15 - 1.40 66 /| 66 7,210 SJS05-SS01-000 0.010 66 /| 66 721,000 | YES
Magnesium 2 3.70 - 2,300 66 /| 66 9,820 SJS05-SS36-000 NSV - | - NSV NO
Manganese 0.050 - 6.90 66 / 66 1,870 SJS05-SS36-000 330 9 /66 5.67 YES
Mercury 0.0100 - 0.24 58 | 65 1.10 SJS05-SS33-000 0.058 53 | 65 19.0 YES
Nickel 0.14 - 18.0 65 | 66 198 SJS05-SS44-00-03D 2.00 62 | 66 99.0 YES
Potassium 2.00 - 2,300 60 / 66 4,430 SJS05-SS35-000 NSV - | - NSV NO
Selenium 0.40 - 2.30 13 / 66 6.10 SJS05-SS44-00-03D 1.80 2 | 66 3.39 YES
Silver 0.14 - 4.60 33 / 66 23.4 SJS05-SS66-00-03D | 9.80E-06 33 /66 |2387,755| YES
Sodium 2 9.07 - 2,300 38 / 66 6,410 SJS05-SS18-000 NSV - | - NSV NO
Thallium 0.31 - 4.60 19 / 66 7.70 SJS05-SS44-00-03D |  0.0010 19 / 66 7,700 YES
Vanadium 0.090 - 23.0 66 / 66 69.1 SJS05-SS35-000 0.50 66 / 66 138 YES
Zinc 0.29 - 260 66 /| 66 124,000 SJS05-SS44-00-03D 10.0 66 /| 66 12,400 YES
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4-DDD 3.30 - 57.0 43 | 61 310 SJS05-SS09-000 100 1/61 3.10 YES
4,4'-DDE 3.30 - 600 59 | 62 4,700 SJS05-SS35-000 100 27 | 62 47.0 YES
4,4-DDT 3.30 - 600 56 | 62 3,100 SJS05-SS32-000 100 16 / 62 31.0 YES
Aldrin 1.70 - 29.0 0 /62 - - 100 - - 0.29 NO
Aroclor-1016 33.0 - 370 0 /34 - 100 -/ - 3.70 YES
Aroclor-1221 67.0 - 760 0/ 34 - 100 - - 7.60 YES
Aroclor-1232 33.0 - 370 0 /34 - 100 -/ - 3.70 YES
Aroclor-1242 33.0 - 370 0/ 34 - 100 - - 3.70 YES
Aroclor-1248 33.0 - 370 0 /34 - 100 -/ - 3.70 YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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Table 5-14

Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard
Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?

Aroclor-1254 33.0 - 370 0/34 -- - 100 - | - 3.70 YES
Aroclor-1260 33.0 - 370 2/ 34 39.0 SJS05-SS08-000 100 0/ 34 0.39 NO
Dieldrin 3.30 - 57.0 3 /62 6.80 SJS05-SS08-000 100 0/ 62 0.068 NO
Endosulfan | 1.70 - 29.0 0/ 62 -- - NSV - | - NSV NO
Endosulfan Il 3.30 - 57.0 0/ 62 -- -- NSV - | - NSV NO
Endosulfan sulfate 3.30 - 57.0 4 ] 62 11.0 SJS05-SS53-00-03D NSV - | - NSV YES
Endrin 3.30 - 57.0 0/ 62 - 100 - | - 0.57 NO
Endrin aldehyde 3.30 - 57.0 0/ 62 -- - 100 - | - 0.57 NO
Endrin ketone 3.30 - 57.0 3 /62 20.0 SJS05-SS53-00-03D 100 0/ 62 0.20 NO
Heptachlor 1.70 - 29.0 0/ 62 - NSV - | - NSV NO
Heptachlor epoxide 1.70 - 29.0 0 /62 -- 100 - | - 0.29 NO
Methoxychlor 17.0 - 290 0/ 62 - 100 - | - 2.90 YES
Toxaphene 170 - 2,900 0/62 - -- NSV - - NSV NO
alpha-BHC 1.70 - 29.0 1/62 3.50 SJS05-SS08-000 100,000 0/ 62 3.50E-05 NO
alpha-Chlordane 1.70 - 29.0 3 /62 2.40 SJS05-SS08-000 100 0/ 62 0.024 NO
beta-BHC 1.70 - 29.0 0/ 62 - 100,000 - | - 2.90E-04 NO
delta-BHC 1.70 - 29.0 0/ 62 - 100,000 - | - 2.90E-04 NO
gamma-BHC (Lindane) 1.70 - 29.0 0/ 62 -- -- 100 - | - 0.29 NO
gamma-Chlordane 1.70 - 29.0 1 /62 2.60 SJS05-SS08-000 NSV - | - NSV YES
Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 420 - 450 0/4 - 600 - | - 0.75 NO
1,2,4-Trichlorobenzene 330 - 2,000 0 /34 - 100 - | - 20.0 YES
1,2-Dichlorobenzene 330 - 2,000 0/ 34 - 100 - | - 20.0 YES
1,3-Dichlorobenzene 330 - 2,000 0 /34 - NSV - | - NSV NO
1,4-Dichlorobenzene 330 - 2,000 0/ 34 - 100 - | - 20.0 YES
2,4,5-Trichlorophenol 830 - 5,000 0/ 38 - 100 - | - 50.0 YES
2,4,6-Trichlorophenol 330 - 2,000 0/ 38 - 100 - | - 20.0 YES
2,4-Dichlorophenol 330 - 2,000 0/38 - 100 - | - 20.0 YES
2,4-Dimethylphenol 330 - 2,000 0 /38 - 100 - | - 20.0 YES
2,4-Dinitrophenol 830 - 2,000 0/ 38 -- - 100 - | - 20.0 YES
2 4-Dinitrotoluene 330 - 2,000 8 /38 3,200 SJS05-SS03-000 NSV - | - NSV YES
2,6-Dinitrotoluene 330 - 2,000 1/ 38 39.0 SJS05-SS01-000 NSV - | - NSV YES
2-Chloronaphthalene 330 - 2,000 0/38 - -- NSV - - NSV NO
2-Chlorophenol 330 - 2,000 0/ 38 -- - 100 - | - 20.0 YES
2-Methylnaphthalene 330 - 2,000 2 | 66 57.0 SJS05-SS45-00-03D NSV - | - NSV YES
2-Methylphenol 330 - 2,000 0/ 38 - 100 - | - 20.0 YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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Table 5-14
Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia
Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard
Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?

2-Nitroaniline 830 - 5,000 0/38 - NSV - - NSV NO
2-Nitrophenol 330 - 2,000 0/ 38 - NSV - | - NSV NO
3,3"-Dichlorobenzidine 330 - 2,000 0/38 - NSV - - NSV NO
3-Nitroaniline 830 - 5,000 0/ 38 - NSV - - NSV NO
4,6-Dinitro-2-methylphenol 830 - 2,000 0/38 - NSV - - NSV NO
4-Bromophenyl-phenylether 330 - 2,000 0 /38 - NSV - | - NSV NO
4-Chloro-3-methylphenol 330 - 2,000 0 /38 - NSV - | - NSV NO
4-Chloroaniline 330 - 2,000 0/ 38 - NSV - - NSV NO
4-Chlorophenyl-phenylethet 330 - 2,000 0 /38 - NSV - | - NSV NO
4-Methylphenol 330 - 2,000 0/ 38 - - 100 - | - 20.0 YES
4-Nitroaniline 830 - 5,000 1/38 460 SJS05-SS37-000 NSV - | - NSV YES
4-Nitrophenol 830 - 5,000 0/ 38 - -- 100 - | - 50.0 YES
Acenaphthene 330 - 2,000 1/ 66 41.0 SJS05-SS04-000 100 0/ 66 0.41 NO
Acenaphthylene 330 - 2,000 17 | 66 540 SJS05-SS41-00-03D 100 8 | 66 5.40 YES
Acetophenone 420 - 450 0/4 -- - NSV - | - NSV NO
Anthracene 330 - 2,000 17 | 66 450 SJS05-SS41-00-03D 100 9 / 66 4.50 YES
Atrazine 420 - 450 0/4 -- NSV - | - NSV NO
Benzaldehyde 420 - 450 0/4 - -- NSV - - NSV NO
Benzo(a)anthracene 330 - 2,000 50 / 66 1,500 SJS05-SS41-00-03D 100 33/ 66 15.0 YES
Benzo(a)pyrene 330 - 2,000 47 | 66 1,200 SJS05-SS26-000 100 34 | 66 12.0 YES
Benzo(b)fluoranthene 330 - 2,000 54 | 66 2,700 SJS05-SS41-00-03D 100 43 | 66 27.0 YES
Benzo(g,h,i)perylene 330 - 2,000 42 | 66 2,300 SJS05-SS66-00-03D 100 27 | 66 23.0 YES
Benzo(k)fluoranthene 330 - 2,000 45 | 66 820 SJS05-SS41-00-03D 100 25 | 66 8.20 YES
Bis(2-chloro-1-methylethyl) ether 330 - 2,000 0 /38 -- -- NSV - | - NSV NO
Butylbenzylphthalate 330 - 2,000 0 /38 - NSV - | - NSV NO
Caprolactam 420 - 450 0/4 -- -- NSV - | - NSV NO
Carbazole 330 - 2,000 4 | 38 69.0 SJS05-SS26-000 NSV - | - NSV YES
Chrysene 330 - 2,000 53 |/ 66 2,200 SJS05-SS41-00-03D 100 39 / 66 22.0 YES
Di-n-butylphthalate 330 - 2,000 14 | 38 4,700 SJS05-SS03-000 200,000 0/ 38 0.024 NO
Di-n-octylphthalate 330 - 2,000 0/ 38 - -- NSV - | - NSV NO
Dibenz(a,h)anthracene 330 - 2,000 16 / 66 560 SJS05-SS66-00-03D 100 9 /66 5.60 YES
Dibenzofuran 330 - 2,000 0/ 66 - -- NSV - | - NSV NO
Diethylphthalate 330 - 2,000 1/38 170 SJS05-SS12-000 1,000 0/ 38 0.17 NO
Dimethyl phthalate 330 - 2,000 1/38 63.0 SJS05-SS12-000 2,000 0/ 38 0.032 NO
Fluoranthene 330 - 2,000 52 | 66 2,000 SJS05-SS03-000 100 41 | 66 20.0 YES
Fluorene 330 - 2,000 0/ 66 - -- 100 - | - 20.0 YES

NSV - No Screening Value

1 - Shaded cells indicate hazard quotient based on reporting limits
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Table 5-1

4

Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard
Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?

Hexachlorobenzene 330 - 2,000 0/ 38 -- 1,000,000 - | - 0.0020 NO
Hexachlorobutadiene 330 - 2,000 0/ 38 -- NSV - | - NSV NO
Hexachlorocyclopentadiene 330 - 2,000 0 /38 -- 100 - | - 20.0 YES
Hexachloroethane 330 - 2,000 0/ 38 - -- NSV - | - NSV NO
Indeno(1,2,3-cd)pyrene 330 - 2,000 46 | 66 1,600 SJS05-SS66-00-03D 100 28 | 66 16.0 YES
Isophorone 330 - 2,000 0 /38 -- -- NSV - | - NSV NO
Naphthalene 330 - 2,000 6 / 66 90.0 SJS05-5S35-000 100 0 /66 0.90 NO
Nitrobenzene 330 - 2,000 0/38 - 400 - | - 5.00 YES
Pentachlorophenol 830 - 5,000 0/ 38 - -- 100 - | - 50.0 YES
Phenanthrene 330 - 2,000 38 / 66 390 SJS05-SS41-00-03D 100 21 | 66 3.90 YES
Phenol 330 - 2,000 0/ 38 -- - 100 - | - 20.0 YES
Pyrene 330 - 2,000 53 | 66 1,300 SJS05-S526-000 100 38 / 66 13.0 YES
his(2-Chloroethoxy)methane 330 - 2,000 0 /38 -- - NSV - | - NSV NO
his(2-Chloroethyl)ether 330 - 2,000 0/38 -- - NSV - | - NSV NO
his(2-Ethylhexyl)phthalate 280 - 2,000 4 | 38 180 SJS05-SS12-000 NSV - | - NSV YES
n-Nitroso-di-n-propylamine 330 - 2,000 0 /38 -- -- NSV - | - NSV NO
n-Nitrosodiphenylamine 330 - 2,000 3 /38 530 SJS05-SS03-000 200 1/ 38 2.65 YES
Explosives (UGIKG)

1,3,5-Trinitrobenzene 227 - 540 0/26 -- NSV - - NSV NO
1,3-Dinitrobenzene 227 - 540 01/26 -- NSV - - NSV NO
2,4,6-Trinitrotoluene 227 - 540 0/26 - -- NSV - - NSV NO
2,4-Dinitrotoluene 227 - 540 2 /26 638 SJS05-SS14-000 NSV - | - NSV YES
2,6-Dinitrotoluene 227 - 540 0/26 - -- NSV - - NSV NO
2-Amino-4,6-dinitrotoluene 227 - 540 1/ 26 417 SJS05-S524-000 NSV - | - NSV YES
2-Nitrotoluene 455 - 540 0/ 26 -- NSV - | - NSV NO
3-Nitrotoluene 455 - 540 0/26 - NSV - | - NSV NO
4-Amino-2,6-dinitrotoluene 227 - 540 0/26 - NSV - - NSV NO
4-Nitrotoluene 455 - 540 0/26 - NSV - | - NSV NO
HMX 455 - 540 0/ 26 - NSV - | - NSV NO
Nitrobenzene 227 - 540 0/26 - 400 - | - 1.35 YES
RDX 455 - 540 0/ 26 - NSV - | - NSV NO
Tetryl 455 - 540 0/26 - NSV - | - NSV NO
Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 10.0 - 22.0 01/ 34 - 300 - - 0.073 NO
1,1,2,2-Tetrachloroethane 10.0 - 22.0 0/ 34 - 300 - | - 0.073 NO
1,1,2-Trichloroethane 10.0 - 22.0 01/ 34 - 300 - - 0.073 NO

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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Table 5-14

Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard
Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?

1,1-Dichloroethane 10.0 - 22.0 0/ 34 -- 300 - | - 0.073 NO
1,1-Dichloroethene 10.0 - 22.0 01/ 34 -- NSV - | - NSV NO
1,2-Dichloroethane 10.0 - 22.0 0/ 34 -- - 870,000 - | - 2.53E-05 NO
1,2-Dichloroethene (total) 10.0 - 22.0 1/ 34 1.00 SJS05-SS08-000 NSV - | - NSV YES
1,2-Dichloropropane 10.0 - 22.0 0 /34 -- -- 300 -/ - 0.073 NO
2-Butanone 10.0 - 22.0 2/ 34 210 SJS05-SS06-000 NSV - | - NSV YES
2-Hexanone 10.0 - 22.0 0/ 34 -- NSV - | - NSV NO
4-Methyl-2-pentanone 10.0 - 22.0 0/ 34 -- - 100,000 - | - 2.20E-04 NO
Acetone 10.0 - 22.0 11 / 34 62.0 SJS05-5S14-000 NSV - | - NSV YES
Benzene 10.0 - 22.0 0/ 34 - 100 - | - 0.22 NO
Bromodichloromethane 10.0 - 22.0 0/ 34 - 450,000 - | - 4.89E-05 NO
Bromoform 10.0 - 22.0 0/ 34 - 1,147,000 - | - 1.92E-05 NO
Bromomethane 10.0 - 22.0 0/ 34 - NSV - | - NSV NO
Carbon disulfide 10.0 - 22.0 0/ 34 - NSV - | - NSV NO
Carbon tetrachloride 10.0 - 22.0 0/ 34 - 300 - | - 0.073 NO
Chlorobenzene 10.0 - 22.0 01/ 34 - 100 - - 0.22 NO
Chloroethane 10.0 - 22.0 0/ 34 -- -- NSV - | - NSV NO
Chloroform 10.0 - 22.0 1/ 34 2.00 SJS05-S526-000 300 0/ 34 0.0067 NO
Chloromethane 10.0 - 22.0 2 /34 5.00 SJS05-5526-000 NSV - | - NSV YES
Dibromochloromethane 10.0 - 22.0 01/ 34 - -- NSV - | - NSV NO
Ethylbenzene 10.0 - 22.0 0 /34 -- -- 100 - | - 0.22 NO
Methylene chloride 10.0 - 22.0 10 / 34 171 SJS05-SS12-000 300 0/ 34 0.57 NO
Styrene 10.0 - 22.0 1/ 34 29.0 SJS05-SS34-000 100 0 /34 0.29 NO
Tetrachloroethene 10.0 - 22.0 3 /34 4.00 SJS05-SS09-000 300 0/ 34 0.013 NO
Toluene 10.0 - 22.0 5 /34 5.00 SJS05-SS09-000 100 0 /34 0.050 NO
Trichloroethene 10.0 - 22.0 10 / 34 58.0 SJS05-SS27-000 300 0/ 34 0.19 NO
Vinyl chloride 10.0 - 22.0 0/ 34 -- - 300 - | - 0.073 NO
Xylene, total 10.0 - 22.0 2/ 34 3.00 SJS05-SS05-000 100 0/ 34 0.030 NO
cis-1,3-Dichloropropene 10.0 - 22.0 0 /34 -- 300 -/ - 0.073 NO
trans-1,3-Dichloropropene 10.0 - 22.0 0 /34 -- 300 - | - 0.073 NO
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxir 3.60E-04 - 3.90E-04 4] 4 0.18 SJS05-SS50-00-03D NSV - | - NSV YES
1,2,3,4,6,7,8-Heptachlorodibenzofurar 1.40E-04 - 3.10E-04 4 /4 0.084 SJS05-SS44-00-03D NSV - - NSV YES
1,2,3,4,7,8,9-Heptachlorodibenzofurar 1.90E-04 - 3.30E-04 2 /4 0.0077 SJS05-SS44-00-03D NSV - | - NSV YES
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxir 1.50E-04 - 3.70E-04 4 /4 0.0059 SJS05-SS50-00-03D NSV - - NSV YES
1,2,3,4,7,8-Hexachlorodibenzofurar 1.10E-04 - 2.60E-04 4] 4 0.035 SJS05-SS44-00-03D NSV - | - NSV YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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Table 5-14
Surface Soil Screening Statisitcs - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Maximum
Reporting Limit | Frequency | Concentration Maximum Screening | Frequency of Hazard
Chemical Range of Detection|]  Detected Concentration Value Exceedance Quotientl COPC?

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxir 1.70E-04 - 4.10E-04 4 /4 0.0091 SJS05-SS50-00-03D NSV - - NSV YES
1,2,3,6,7,8-Hexachlorodibenzofurar 1.20E-04 - 2.60E-04 4] 4 0.013 SJS05-SS44-00-03D NSV - | - NSV YES
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxir 1.50E-04 - 3.70E-04 4 /4 0.017 SJS05-SS50-00-03D NSV - - NSV YES
1,2,3,7,8,9-Hexachlorodibenzofurar 1.40E-04 - 2.40E-04 1/4 9.00E-04 SJS05-SS44-00-03D NSV - | - NSV YES
1,2,3,7,8-Pentachlorodibenzo-p-dioxir 1.90E-04 - 4.10E-04 4 /4 0.0044 SJS05-SS50-00-03D NSV - - NSV YES
1,2,3,7,8-Pentachlorodibenzofurar 2.00E-04 - 4.20E-04 4] 4 0.0073 SJS05-SS44-00-03D NSV - | - NSV YES
2,3,4,6,7,8-Hexachlorodibenzofurar 1.20E-04 - 1.70E-04 4 /4 0.019 SJS05-SS44-00-03D NSV - - NSV YES
2,3,4,7,8-Pentachlorodibenzofurar 1.50E-04 - 2.30E-04 4] 4 0.011 SJS05-SS44-00-03D NSV - | - NSV YES
2,3,7,8-TCDD (dioxin) 4.00E-04 - 0.0013 0/4 -- - NSV - | - NSV NO
2,3,7,8-Tetrachlorodibenzofurar 3.50E-04 - 7.80E-04 4] 4 0.0096 SJS05-SS66-00-03D NSV - | - NSV YES
Octachlorodibenzo-p-dioxin 2.50E-04 - 4.80E-04 414 2.40 SJS05-SS50-00-03D NSV - | - NSV YES
Octachlorodibenzofuran 1.80E-04 - 3.00E-04 4] 4 0.10 SJS05-SS44-00-03D NSV - | - NSV YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

Page 6

Table 5-14



Table 5-15

Summary of Hazard Quotients for Food Web Exposure - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Short-tailed shrew Deer mouse Red fox American robin American woodcock Red-tailed hawk

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 70.18 14.04 44.25 8.85 2.15 0.43 7.10 2.37 7.95 2.65 0.40 0.13
Cadmium 230.30 23.03 54.31 5.43 11.75 2.35 74.87 5.43 243.21 17.63 3.78 0.27
Chromium 102.71 20.54 21.90 4.38 5.15 1.03 147.65 29.53 513.15 102.63 11.99 2.40
Copper 539.88 404.91 154.66 116.00 815.03 629.85 535.08 407.60 1322.29 1007.25 180.78 137.71
Lead 391.80 39.18 241.39 24.14 91.51 9.15 456.93 91.39 752.24 150.45 108.75 21.75
Mercury 85.57 17.11 23.68 4.74 0.46 0.28 3.06 1.25 8.43 3.44 0.03 0.01
Nickel 5.05 2.53 2.79 1.39 1.59 0.64 1.48 1.07 2.75 1.99 0.30 0.22
Selenium 11.47 6.95 8.79 5.33 3.91 2.37 4.95 1.45 4.77 1.40 1.19 0.35
Silver 4.70 0.94 1.02 0.20 0.11 0.02 2.64 0.53 9.34 1.87 0.07 0.01
Zinc 1198.62 599.31 299.56 149.78 819.71 163.94 6603.07 730.87 20113.13 2226.26 965.12 106.83
Pesticides/PCBs
4,4-DDD 0.10 0.02 0.02 <0.01 <0.01 <0.01 0.07 <0.01 0.24 0.02 0.05 0.01
4,4'-DDE 7.37 1.47 1.56 0.31 0.38 0.08 5.09 0.51 18.18 1.82 3.88 0.78
4,4-DDT 0.39 0.08 0.07 0.01 0.02 <0.01 0.26 0.03 0.91 0.09 0.21 0.04
Aldrin 0.06 0.01 0.01 <0.01 <0.01 <0.01 0.07 0.01 0.26 0.05 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 5.10 1.02 1.08 0.22 0.03 0.01 0.73 0.15 2.61 0.52 0.09 0.02
Aroclor-1221 10.48 2.10 2.23 0.45 0.66 0.13 1.51 0.30 5.36 1.07 0.18 0.04
Aroclor-1232 5.10 1.02 1.08 0.22 0.32 0.06 0.73 0.15 2.61 0.52 0.09 0.02
Aroclor-1242 5.10 1.02 1.08 0.22 0.32 0.06 0.73 0.15 2.61 0.52 0.09 0.02
Aroclor-1248 5.10 1.02 1.08 0.22 0.32 0.06 0.73 0.15 2.61 0.52 0.09 0.02
Aroclor-1254 5.10 1.02 1.08 0.22 0.32 0.06 0.73 0.15 2.61 0.52 0.09 0.02
Aroclor-1260 0.54 0.11 0.12 0.02 0.03 <0.01 0.08 0.02 0.28 0.06 <0.01 <0.01
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Dieldrin 0.16 0.03 0.04 <0.01 0.02 <0.01 0.04 <0.01 0.13 0.03 <0.01 <0.01
Endosulfan | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan Il <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin 0.14 0.03 0.04 <0.01 0.01 <0.01 0.67 0.13 191 0.38 0.08 0.02
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.06 0.01 <0.01 <0.01
Heptachlor epoxide 0.09 0.02 0.02 <0.01 <0.01 <0.01 0.05 <0.01 0.16 0.03 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene 0.05 <0.01 0.01 <0.01 <0.01 <0.01 0.18 0.04 0.58 0.12 0.02 <0.01

Page 1 of 2




Table 5-15
Summary of Hazard Quotients for Food Web Exposure - Step 2
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Semivolatile Organics

1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.08 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Hexachlorobenzene 0.44 0.22 0.09 0.05 0.03 <0.01 1.66 0.33 5.79 1.16 0.22 0.04
Hexachlorobutadiene 0.14 0.01 0.03 <0.01 0.01 <0.01 0.04 <0.01 0.12 0.02 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Pentachlorophenol 0.95 0.19 0.20 0.04 0.06 0.01 0.48 0.24 1.72 0.86 0.06 0.03
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.04 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Volatile Organics

1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Dioxin/Furans

Dioxin/furan (TEQ) 53.70 5.37 11.38 1.14 2.47 0.25 2.52 0.25 9.01 0.90 0.20 0.02
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Table 5-16
Surface Soil Screening Statisitcs - Step 3

Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Mean
Reporting Limit Frequency | Concentration Maximum Arithmetic | Screening | Frequency of Hazard
Chemical Range of Detection Detected Concentration Mean Value Exceedance Quotient1 COPC?

Inorganics (MG/KG)

Aluminum 5.80 - 92.0 66 / 66 22,200 SJS05-SS49-00-03D 8,856 1.00 66 / 66 8,856 YES
Antimony 0.31 - 28.0 25 | 51 56.5 SJS05-SS44-00-03D 4.50 0.48 25 [ 51 9.38 YES
Barium 0.030 - 92.0 66 / 66 23,900 SJS05-SS36-000 987 440 13 / 66 2.24 YES
Beryllium 0.020 - 2.30 66 / 66 1.30 SJS05-SS18-000 0.40 0.020 66 / 66 20.0 YES
Cadmium 0.050 - 2.30 47 | 66 47.8 SJS05-SS38-000 2.22 2.50 10 / 66 0.89 NO
Chromium 0.17 - 4.60 66 / 66 867 SJS05-SS19-000 35.2 0.0075 66 / 66 4,696 YES
Copper 0.17 - 320 66 / 66 209,000 SJS05-SS44-00-03D 4,865 15.0 53 | 66 324 YES
Cyanide 0.17 - 1.10 18 / 59 5.20 SJS05-SS51-00-03D 0.33 0.0050 18 / 59 66.7 YES
Iron 2.66 - 46.0 66 / 66 120,000 SJS05-SS01-000 20,488 12.0 66 / 66 1,707 YES
Lead 0.15 - 1.40 66 / 66 7,210 SJS05-SS01-000 505 0.010 66 / 66 50,496 YES
Manganese 0.050 - 6.90 66 / 66 1,870 SJS05-SS36-000 206 330 9 / 66 0.62 NO
Mercury 0.0100 - 0.24 58 |/ 65 1.10 SJS05-SS33-000 0.24 0.058 53 |/ 65 4.20 YES
Nickel 0.14 - 18.0 65 / 66 198 SJS05-SS44-00-03D 15.2 2.00 62 | 66 7.60 YES
Selenium 0.40 - 2.30 13 | 66 6.10 SJS05-SS44-00-03D 0.56 1.80 2 | 66 0.31 NO
Silver 0.14 - 4.60 33 | 66 23.4 SJS05-SS66-00-03D 1.74 9.80E-06 33 | 66 177,365 YES
Thallium 0.31 - 4.60 19 / 66 7.70 SJS05-SS44-00-03D 0.78 0.0010 19 / 66 777 YES
Vanadium 0.090 - 23.0 66 / 66 69.1 SJS05-SS35-000 29.6 0.50 66 / 66 59.2 YES
Zinc 0.29 - 260 66 / 66 124,000 SJS05-SS44-00-03D 2,540 10.0 66 / 66 254 YES
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 3.30 - 57.0 43 | 61 310 SJS05-SS09-000 15.5 100 1/61 0.15 NO
4,4'-DDE 3.30 - 600 59 | 62 4,700 SJS05-SS35-000 283 100 27 | 62 2.83 YES
4,4-DDT 3.30 - 600 56 / 62 3,100 SJS05-SS32-000 203 100 16 | 62 2.03 YES
Aroclor-1016 33.0 - 370 0/ 34 -- -- 26.8 100 - | - 0.27 NO
Aroclor-1221 67.0 - 760 0/34 - - 54.3 100 -/ - 0.54 NO
Aroclor-1232 33.0 - 370 0/ 34 - - 26.8 100 - | - 0.27 NO
Aroclor-1242 33.0 - 370 0/ 34 - - 26.8 100 - | - 0.27 NO
Aroclor-1248 33.0 - 370 0/ 34 - - 26.8 100 - | - 0.27 NO
Aroclor-1254 33.0 - 370 0/ 34 -- - 26.8 100 -/ - 0.27 NO
Endosulfan sulfate 3.30 - 57.0 4 | 62 11.0 SJS05-SS53-00-03D 3.69 NSV - | - NSV YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits Page 1 Table 5-16




Table 5-16

Surface Soil Screening Statisitcs - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Mean
Reporting Limit Frequency | Concentration Maximum Arithmetic | Screening | Frequency of Hazard

Chemical Range of Detection Detected Concentration Mean Value Exceedance Quotient1 COPC?
Methoxychlor 17.0 - 290 0/ 62 -- -- 17.0 100 - - 0.17 NO
gamma-Chlordane 1.70 - 29.0 1/62 2.60 SJS05-SS08-000 1.73 NSV - | - NSV YES
Semivolatile Organic Compounds (UG/KG)
1,2, 4-Trichlorobenzene 330 - 2,000 0/ 34 - - 244 100 - | - 2.44 (YES)
1,2-Dichlorobenzene 330 - 2,000 0/ 34 - - 244 100 - | - 2.44 (YES)
1,4-Dichlorobenzene 330 - 2,000 0/ 34 - - 244 100 - | - 2.44 (YES)
2,4,5-Trichlorophenol 830 - 5,000 0/ 38 - - 603 100 - - 6.03 (YES)
2,4,6-Trichlorophenol 330 - 2,000 0/ 38 - - 241 100 - | - 2.41 (YES)
2,4-Dichlorophenol 330 - 2,000 0/38 - - 241 100 - - 2.41 (YES)
2,4-Dimethylphenoal 330 - 2,000 0/ 38 - - 241 100 - | - 2.41 (YES)
2,4-Dinitrophenol 830 - 2,000 0/ 38 -- -- 563 100 - - 5.63 (YES)
2,4-Dinitrotoluene 330 - 2,000 8 /38 3,200 SJS05-SS03-000 307 NSV - | - NSV YES
2,6-Dinitrotoluene 330 - 2,000 1/ 38 39.0 SJS05-SS01-000 238 NSV - | - NSV YES
2-Chlorophenol 330 - 2,000 0/ 38 - - 241 100 - | - 2.41 (YES)
2-Methylnaphthalene 330 - 2,000 2 | 66 57.0 SJS05-SS45-00-03D 239 NSV - | - NSV YES
2-Methylphenol 330 - 2,000 0/ 38 - -- 241 100 - | - 241 (YES)
4-Methylphenol 330 - 2,000 0/38 -- -- 241 100 - - 2.41 (YES)
4-Nitroaniline 830 - 5,000 1/ 38 460 SJS05-SS37-000 600 NSV - | - NSV YES
4-Nitrophenol 830 - 5,000 0/ 38 -- -- 603 100 - - 6.03 (YES)
Acenaphthylene 330 - 2,000 17 | 66 540 SJS05-SS41-00-03D 215 100 8 | 66 2.15 YES
Anthracene 330 - 2,000 17 | 66 450 SJS05-SS41-00-03D 219 100 9 / 66 2.19 YES
Benzo(a)anthracene 330 - 2,000 50 / 66 1,500 SJS05-SS41-00-03D 269 100 33 | 66 2.69 YES
Benzo(a)pyrene 330 - 2,000 47 | 66 1,200 SJS05-SS26-000 257 100 34 | 66 2.57 YES
Benzo(b)fluoranthene 330 - 2,000 54 | 66 2,700 SJS05-SS41-00-03D 486 100 43 | 66 4.86 YES
Benzo(g,h,i)perylene 330 - 2,000 42 | 66 2,300 SJS05-SS66-00-03D 242 100 27 | 66 2.42 YES
Benzo(k)fluoranthene 330 - 2,000 45 | 66 820 SJS05-SS41-00-03D 223 100 25 | 66 2.23 YES
Carbazole 330 - 2,000 4 /38 69.0 SJS05-SS26-000 227 NSV - | - NSV YES
Chrysene 330 - 2,000 53 | 66 2,200 SJS05-SS41-00-03D 340 100 39 / 66 3.40 YES
Dibenz(a,h)anthracene 330 - 2,000 16 / 66 560 SJS05-SS66-00-03D 221 100 9 / 66 2.21 YES
Fluoranthene 330 - 2,000 52 | 66 2,000 SJS05-SS03-000 353 100 41 | 66 3.53 YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits Page 2 Table 5-16




Table 5-16

Surface Soil Screening Statisitcs - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Mean
Reporting Limit Frequency | Concentration Maximum Arithmetic | Screening | Frequency of Hazard

Chemical Range of Detection Detected Concentration Mean Value Exceedance Quotient1 COPC?
Fluorene 330 - 2,000 0/ 66 - - 243 100 - | - 2.43 (YES)
Hexachlorocyclopentadiene 330 - 2,000 0/ 38 - - 241 100 - | - 2.41 (YES)
Indeno(1,2,3-cd)pyrene 330 - 2,000 46 | 66 1,600 SJS05-SS66-00-03D 239 100 28 | 66 2.39 YES
Nitrobenzene 330 - 2,000 0 /38 - - 241 400 - | - 0.60 NO
Pentachlorophenol 830 - 5,000 0 /38 - - 603 100 - | - 6.03 (YES)
Phenanthrene 330 - 2,000 38 / 66 390 SJS05-SS41-00-03D 186 100 21 | 66 1.86 YES
Phenol 330 - 2,000 0/ 38 - - 241 100 - | - 241 (YES)
Pyrene 330 - 2,000 53 / 66 1,300 SJS05-SS26-000 299 100 38 / 66 2.99 YES
bis(2-Ethylhexyl)phthalate 280 - 2,000 4 | 38 180 SJS05-SS12-000 189 NSV - | - NSV YES
n-Nitrosodiphenylamine 330 - 2,000 3/ 38 530 SJS05-SS03-000 227 200 1/ 38 1.13 YES
Explosives (UG/KG)
2,4-Dinitrotoluene 227 - 540 2 /26 638 SJS05-SS14-000 155 NSV - - NSV YES
2-Amino-4,6-dinitrotoluene 227 - 540 1/ 26 417 SJS05-SS24-000 140 NSV - | - NSV YES
Nitrobenzene 227 - 540 0/ 26 - - 128 400 - - 0.32 NO
Volatile Organic Compounds (UG/KG)
1,2-Dichloroethene (total) 10.0 - 22.0 1/ 34 1.00 SJS05-SS08-000 6.43 NSV - | - NSV YES
2-Butanone 10.0 - 22.0 2 | 34 210 SJS05-SS06-000 13.2 NSV - | - NSV YES
Acetone 10.0 - 22.0 11 | 34 62.0 SJS05-SS14-000 12.7 NSV - | - NSV YES
Chloromethane 10.0 - 22.0 2 | 34 5.00 SJS05-SS26-000 6.47 NSV - | - NSV YES
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 3.60E-04 - 3.90E-04 4] 4 0.18 SJS05-SS50-00-03D 0.10 NSV - | - NSV YES
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.40E-04 - 3.10E-04 414 0.084 SJS05-SS44-00-03D |  0.035 NSV - | - NSV YES
1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.90E-04 - 3.30E-04 2 /4 0.0077 SJS05-SS44-00-03D |  0.0027 NSV - | - NSV YES
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 1.50E-04 - 3.70E-04 414 0.0059 SJS05-SS50-00-03D |  0.0036 NSV - | - NSV YES
1,2,3,4,7,8-Hexachlorodibenzofuran 1.10E-04 - 2.60E-04 4] 4 0.035 SJS05-SS44-00-03D | 0.012 NSV - | - NSV YES
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1.70E-04 - 4.10E-04 414 0.0091 SJS05-SS50-00-03D |  0.0065 NSV - | - NSV YES
1,2,3,6,7,8-Hexachlorodibenzofuran 1.20E-04 - 2.60E-04 4] 4 0.013 SJS05-SS44-00-03D | 0.0066 NSV - | - NSV YES
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.50E-04 - 3.70E-04 414 0.017 SJS05-SS50-00-03D | 0.011 NSV - | - NSV YES
1,2,3,7,8,9-Hexachlorodibenzofuran 1.40E-04 - 2.40E-04 1/4 9.00E-04 SJS05-SS44-00-03D | 3.55E-04 NSV - | - NSV YES
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.90E-04 - 4.10E-04 414 0.0044 SJS05-SS50-00-03D |  0.0032 NSV - | - NSV YES

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits Page 3 Table 5-16




Table 5-16

Surface Soil Screening Statisitcs - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Maximum Sample ID of Mean
Reporting Limit Frequency | Concentration Maximum Arithmetic | Screening | Frequency of Hazard
Chemical Range of Detection Detected Concentration Mean Value Exceedance Quotient1 COPC?
1,2,3,7,8-Pentachlorodibenzofuran 2.00E-04 - 4.20E-04 4 /4 0.0073 SJS05-SS44-00-03D | 0.0049 NSV - | - NSV YES
2,3,4,6,7,8-Hexachlorodibenzofuran 1.20E-04 - 1.70E-04 4 /4 0.019 SJS05-SS44-00-03D |  0.0077 NSV - | - NSV YES
2,3,4,7,8-Pentachlorodibenzofuran 1.50E-04 - 2.30E-04 4 /4 0.011 SJS05-SS44-00-03D | 0.0063 NSV - | - NSV YES
2,3,7,8-Tetrachlorodibenzofuran 3.50E-04 - 7.80E-04 4 /4 0.0096 SJS05-SS66-00-03D |  0.0056 NSV - | - NSV YES
Octachlorodibenzo-p-dioxin 2.50E-04 - 4.80E-04 4 | 4 2.40 SJS05-SS50-00-03D 1.15 NSV - | - NSV YES
Octachlorodibenzofuran 1.80E-04 - 3.00E-04 4 /4 0.10 SJS05-SS44-00-03D 0.043 NSV - | - NSV YES
NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits Page 4 Table 5-16




Table 5-17

Summary of Hazard Quotients for Food Web Exposure - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Short-tailed shrew

Deer mouse

Red fox

American robin

American woodcock

Red-tailed hawk

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 5.11 1.02 2.76 0.55 0.26 0.05 0.28 0.09 0.42 0.14 0.08 0.03
Cadmium 1.58 0.16 0.50 0.05 0.25 0.05 0.53 0.04 1.34 0.10 0.09 <0.01
Chromium 0.46 0.09 0.13 0.03 0.07 0.01 0.70 0.14 1.74 0.35 0.18 0.04
Copper 3.00 2.25 0.66 0.49 3.58 2.77 2.44 1.86 6.42 4.89 0.84 0.64
Lead 21.22 2.12 15.74 1.57 7.57 0.76 26.27 5.25 23.70 4.74 10.42 2.08
Mercury 111 0.22 0.45 0.09 0.04 0.02 0.04 0.02 0.08 0.03 <0.01 <0.01
Nickel 0.44 0.22 0.32 0.16 0.24 0.10 0.13 0.10 0.13 0.09 0.05 0.04
Selenium 1.73 1.05 1.27 0.77 0.60 0.37 0.49 0.14 0.45 0.13 0.18 0.05
Silver 0.04 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.06 0.01 <0.01 <0.01
Zinc 4.83 241 2.06 1.03 7.45 1.49 28.32 3.13 56.35 6.24 8.02 0.89
Pesticides/PCBs
4,4'-DDD <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4,4'-DDE 0.28 0.06 0.05 0.01 <0.01 <0.01 0.19 0.02 0.64 0.06 0.11 0.02
4,4'-DDT 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1221 0.13 0.03 0.03 <0.01 <0.01 <0.01 0.02 <0.01 0.06 0.01 <0.01 <0.01
Aroclor-1232 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1242 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1248 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1254 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1260 0.07 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 0.05 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.04 <0.01 <0.01 <0.01
Endosulfan | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan Il <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.07 0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
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Table 5-17
Summary of Hazard Quotients for Food Web Exposure - Step 3
Site 5, St. Juliens Creek Annex, Chesapeake, Virginia

Semivolatile Organics

1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene 0.03 0.02 <0.01 <0.01 <0.01 <0.01 0.13 0.03 041 0.08 0.02 <0.01
Hexachlorobutadiene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.01 0.08 0.04 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Volatile Organics

1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Dioxin/Furans

Dioxin/furan (TEQ) 7.57 0.76 1.41 0.14 0.45 0.04 0.34 0.03 1.14 0.11 0.04 <0.01
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Table 5-18

Summary of Step 3 COPCs *?
Site 5, St. Juliens Creek, Chesapeake, Virginia

Chemicals

Direct Exposure Surface
Soil

Food Web Exposure

Deer Mouse

Red Fox

Short-tailed Shrew

American Robin

American Woodcock

Red-tailed Hawk

Inorganics (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

XXX X|X|*x

Cadmium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

X[X[X]X| XX

Manganese

Mercury

Nickel

x>

Selenium

Silver

Thallium

Vanadium

Zinc

X[X[X]>x

Pesticide/Polychlorinated Biphenyls (UG/KG;

4,4-DDD

4,4-DDE

4,4-DDT

X [>

Aldrin

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

Dieldrin

Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

alpha-BHC

alpha-Chlordane

beta-BHC

1-Shaded cells indicate COPCs identified for direct exposure media and/or food web receptors
2-Blank cells denote chemicals not identified as COPCs
3-Denotes COPCs lacking a screening value
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Table 5-18
Summary of Step 3 COPCs *?
Site 5, St. Juliens Creek, Chesapeake, Virginia

Direct Exposure Surface Food Web Exposure
Soil Deer Mouse |Red Fox |Short-tailed Shrew |American Robin American Woodcock |Red-tailed Hawk

Chemicals

delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane X3
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl

1,2 4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene X3
2,6-Dinitrotoluene x?
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene X3
2-Methylphenol
2-Nitroaniline

2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline X
4-Nitrophenol
Acenaphthene
Acenaphthylene X
Acetophenone
Anthracene X
Atrazine

Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloro-1-methylethyl) ether
Butylbenzylphthalate
Caprolactam

Carbazole X3

XXX XX

1-Shaded cells indicate COPCs identified for direct exposure media and/or food web receptors
2-Blank cells denote chemicals not identified as COPCs
3-Denotes COPCs lacking a screening value Page 2 Table 5-18



Site 5, St. Juliens Creek, Chesapeake, Virginia

Table 5-18
Summary of Step 3 COPCs *?

Chemicals

Direct Exposure Surface

Soil

Food Web Exposure

Deer Mouse |Red Fox |Short-tailed Shrew

American Robin

American Woodcock

Red-tailed Hawk

Chrysene

X

Di-n-hutylphthalate

Di-n-octylphthalate

Dibenz(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethyl phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate

n-Nitroso-di-n-propylamine

n-Nitrosodiphenylamine

Explosives (UG/KG)

1,3,5-Trinitrobenzene

1,3-Dinitrobenzene

2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Amino-4,6-dinitrotoluene

2-Nitrotoluene

3-Nitrotoluene

4-Amino-2,6-dinitrotoluene

4-Nitrotoluene

HMX

Nitrobenzene

RDX

Tetryl

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1-Shaded cells indicate COPCs identified for direct exposure media and/or food web receptors
2-Blank cells denote chemicals not identified as COPCs
3-Denotes COPCs lacking a screening value
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Table 5-18
Summary of Step 3 COPCs *?
Site 5, St. Juliens Creek, Chesapeake, Virginia
Chemicals Direct Exposure Surface i Food Web Expo_sure . _
Soil Deer Mouse |Red Fox |Short-tailed Shrew |American Robin American Woodcock |Red-tailed Hawk
1,2-Dichloroethane
1,2-Dichloroethene (total) X3
1,2-Dichloropropane
2-Butanone X3
2-Hexanone
4-Methyl-2-pentanone
Acetone X3
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane X3
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin X3
1,2,3,4,6,7,8-Heptachlorodibenzofuran X3
1,2,3,4,7,8,9-Heptachlorodibenzofuran X3
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin X3
1,2,3,4,7,8-Hexachlorodibenzofuran X3
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin X3
1,2,3,6,7,8-Hexachlorodibenzofuran X3
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin X3
1,2,3,7,8,9-Hexachlorodibenzofuran X3
1,2,3,7,8-Pentachlorodibenzo-p-dioxin X3
1,2,3,7,8-Pentachlorodibenzofuran X3
2,3,4,6,7,8-Hexachlorodibenzofuran X3
2,3,4,7,8-Pentachlorodibenzofuran X3
2,3,7,8-TCDD (dioxin)
2,3,7,8-Tetrachlorodibenzofuran X3
Octachlorodibenzo-p-dioxin X3

1-Shaded cells indicate COPCs identified for direct exposure media and/or food web receptors
2-Blank cells denote chemicals not identified as COPCs
3-Denotes COPCs lacking a screening value Page 4 Table 5-18



Table 5-18
Summary of Step 3 COPCs *?
Site 5, St. Juliens Creek, Chesapeake, Virginia

Direct Exposure Surface

Food Web Exposure

Chemicals : - - - - -
Soil Deer Mouse |Red Fox |Short-tailed Shrew |[American Robin  [American Woodcock |Red-tailed Hawk
Octachlorodibenzofuran X
Dioxin/Furans (TEQ)
1-Shaded cells indicate COPCs identified for direct exposure media and/or food web receptors
2-Blank cells denote chemicals not identified as COPCs
3-Denotes COPCs lacking a screening value Page 5
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Screening value used for Arsenic was 328 mg/kg CH2MHILL
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Hazard Quotient categories: Figure 5-2
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Hazrd Qotient categories: Figure 5-3
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Hazrd Qotient categories: Figure 5-4
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Hazrd Qotient categories: Figure 5-5
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Hazard Quotient categories: Figure 5-6
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Screening value used for Nickel was 2.00 mg/kg CH2MHILL
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Hazard Quotient categories: Figure 5-7

<1 Spatial Distribution of COC Exceedences
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Screening value used for Vanadium was 2 mg/kg CH2MHILL
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Hazrd Quotient categories: Figure 5-8
o <1 Spatial Distribution of COC Exceedences
O >1and<10 [ site 5 Waste/Burnt Soil Area Site 5 £ dod Rln Sxé_rfelmlze So!(I_ - Zt.mc

>10 and <50 ; ite xpanded Remedial Investigation
>50 and <100 [ Site 5 Boundary 200 Feet St. Juliens Creek Annex

>100 Chesapeake, Virginia
= S
Screening value used for Zinc was 50 mg/kg CH2MHILL




f

Hazrd Quotient categories: Figure 5-9
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Hazard Quotient categories: Figure 5-10
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SECTION 6

Conclusions and Recommendations

The following conclusions on the nature and extent of contamination and risk to human and
ecological receptors at Site 5 have been derived from the data collected during the RI and
ERI, as summarized below by media and analytical group. Risk management considerations
and recommendations for next steps are also discussed.

6.1 Surface Soll

Figure 6-1 illustrates the surface soil COPCs to human and ecological receptors at
concentrations above background UTLs.

VOCs. Four VOCs (1,2-dichloroethene, 2-butanone, acetone, and chloromethane) detected
in surface soil during the RI were identified as COPCs to lower trophic-level receptors
(plants and soil invertebrates) based on the absence of ecological screening values.
Therefore, there is uncertainty associated with these compounds and overall risks to
terrestrial plants/soil invertebrates. However, these VOCs were only detected sporadically
at low concentrations.

There were no VOCs identified as potential risk drivers to human receptors.

SVOCs. Of the 19 SVOCs identified as COPCs to lower trophic-level receptors (plants and
soil invertebrates), only acenaphthlyene and benzo(g,h,i)perylene were detected above their
respective background UTLs. Acenaphthylene concentrations were above the background
UTL at sample locations SJS05-S541 and SJS05-SS57, located in the northern and southern
portions of the site, respectively. Benzo(g,h,i)perylene was detected above the background
UTL at SJS05-5566, located in the northern portion of the site. Only acenaphthylene
concentrations also indicated a statistical difference from background based on the
population-to-population comparison. However, this was largely due to the frequency of
non-detected results above background UTLs. Therefore, it is unlikely that the presence of
acenaphthlyene and benzo(g,h,i)perylene in surface soil are a result of site-related activities.

There were no SVOCs identified as potential risk drivers to human receptors.

Pesticides/PCBs. 4,4’-DDE and 4,4’-DDT were identified as COPCs to lower trophic-level
receptors (plants and soil invertebrates). Concentrations of 4,4’-DDE and 4,4’-DDT in
surface soil exceeded background UTLs in the majority of samples and the results were also
statistically different than background concentrations.

Endrin ketone and gamma chlordane were also identified as COPCs to lower trophic-level
receptors (plants and soil invertebrates) based on the absence of ecological screening values.
Endrin ketone was not detected in background, but was detected at low levels in isolated
areas of Site 5, and gamma chlordane concentrations were below the background UTL.

Pesticides were reportedly disposed of at the Site 5 burning grounds (NEESA, August 1981).
Reports also indicate that spray tanks of pesticides were generally used every day as part of
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EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLOGICAL RISK ASSESSMENT FOR SITE 5

basewide application at SJCA from the 1950s through 1960s (NEESA, August 1981). The
highest concentrations of pesticides at Site 5 were found in samples collected outside of the
Waste/Burnt Soil Area and their presence in surface soil is likely representative of historic
application at the facility and not a result of site-related activities.

There were no pesticides/PCBs identified as potential risk drivers to human receptors.

Metals. Eighteen metals (aluminum, antimony, arsenic, barium, beryllium, chromium,
cobalt, copper, cyanide, iron, lead, mercury, nickel, selenium, silver, thallium, vanadium,
and zinc) detected in surface soil were identified as COPCs to lower trophic-level receptors
(plants and soil invertebrates). Arsenic, copper, lead, selenium, and zinc concentrations also
indicate the potential for adverse effects to one or more avian and/or mammalian wildlife
receptor.

The noncarcinogenic hazard to the adult and child resident was above EPA’s target HI of
1.0. This hazard is mainly associated with the ingestion of copper for the adult and child
resident, with a smaller contribution from arsenic and iron for the child resident. Based on
the human health evaluation for lead, exposure to lead in surface soil at Site 5 may also be a
potential health concern for residential children. Average lead concentrations of less than
400 mg/kg in surface soil across the site are considered adequately protective of human
health under residential land-use conditions. Individual lead concentrations exceeded

400 mg/kg at 17 locations across the site. However, based on the average concentration
(505 mg/kg) of lead detected in surface soil at Site 5, the two most elevated detections
contribute to the elevated average. The following sample locations and respective elevated
concentrations pose a potential risk to human health from exposure to surface soil at Site 5:

Sample Location COPC Concentration
Copper 6,470 mg/kg
SJS05-SS01 Iron 120,000 mg/kg
Lead 7,210 mg/kg
SJS05-SS09 Arsenic 111 K mg/kg
SJS05-SS11 Arsenic 152 mg/kg
SJS05-SS19 Lead 4,740 mg/kg
SJS05-SS38 Iron 66,800 mg/kg
SJS05-SS44 Copper 209,000 J mg/kg
SJS05-SS46 Arsenic 136 mg/kg
Copper 99,700 J mg/kg
SJS05-SS66
Iron 66,400 mg/kg

The metals identified as COPCs to human and ecological receptors also exceeded
background UTLs. Antimony, barium, and beryllium concentrations indicated a statistical
difference from background based on the population-to-population comparison. However,
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SECTION 6 — CONCLUSIONS AND RECOMMENDATIONS

because the nonparametric statistical test conducted assumes that the data sets are the same
shape (i.e., similar distribution), a few metals detected at the site which indicate no statistical
difference from background violate assumptions based on the discrepancy in sample sizes
(66 site and 10 background). Individual concentrations of arsenic, barium, copper, lead,
nickel, silver, and zinc across Site 5 significantly exceeded the individual background UTLs
in several samples and therefore, should be considered as different from background.

Although isolated concentrations of many metals exceed background UTLs, there is no
pattern or trend of exceedance.

Dioxins and Furans. Several dioxins and furans were identified as COPCs lower trophic-
level receptors (plants and soil invertebrates) based on the absence of ecological screening
values.

Although the cumulative TEQ for dioxins and furans exceeded the TEF-adjusted RBC at all
four sample locations (SJS05-5544, -SS50, -SS53, and -S566), there were no dioxins or furans
identified as potential risk drivers to human receptors.

The presence of dioxins and furans in surface soil at Site 5 are likely related to the burning
formerly conducted at the site. During the RI, dioxins and furans were also detected in the
subsurface soil within the extent of waste.

Explosives. Two explosives (2,4-dinitrotoluene and 2-amino-4,6-dinitrotoluene) were
identified as COPCs to lower trophic-level receptors (plants and soil invertebrates) based on
the absence of ecological screening values.

The presence of explosives in surface soil at Site 5 are likely related to site activities. During
the RI, 2,4-dinitrotoluene was also detected in one subsurface soil sample collected within
the extent of waste.

There were no explosives identified as potential risk drivers to human receptors.

6.2 Groundwater

Explosives. There were no detections of explosives in deep groundwater sample SJS05-
MWO01D collected during the ERI. Because this monitoring well is located within the waste,
the detection of RDX during the RI, most likely originated from the soil during monitoring
well installation.

Metals. Shallow groundwater samples collected during the RI revealed exceedances of the
MCLs for beryllium, cadmium, and lead at SJS05-MWO03S and beryllium at SJS05-MWO02S.
During the ERI, beryllium was the only metal detected above the MCL and background
UTL at SJS05-MWO02S and SJS05-MWO03S.

The results of the revised human health risk assessment for shallow groundwater indicate
that there are no unacceptable risks for the future construction worker. Based on RME
calculations potential future residential use of site groundwater may pose a noncarcinogenic
hazard due to ingestion of aluminum, arsenic, cadmium, iron, thallium, and vanadium and
ingestion and dermal exposure to manganese. Additionally, based on RME calculations,
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arsenic is present in site groundwater at concentrations above EPA’s acceptable cancer risk
range.

6.3 Risk Management Considerations

Ecological risk management considerations by the SJCA Project Management Team
(representatives from the Navy, EPA, and VDEQ) include:

VOCs (1,2-dichloroethene, 2-butanone, acetone, and chloromethane) identified as
COPCs to lower trophic-level receptors (plants and soil invertebrates) based on the
absence of ecological screening values. These VOCs were only sporadically detected at
low concentrations

PAHs (acenaphthylene and benzo(g,h,i)perylene) identified as COPCs to lower trophic-
level receptors (plants and soil invertebrates) in surface soil based on the statistical
background comparison indicating that it is unlikely they are a result of site-related
activities

Pesticides (4,4’-DDE and 4,4’ -DDT) identified as COPCs to lower trophic-level receptors
(plants and soil invertebrates) in surface soil based on the likelihood that they reflect the
historic application at the facility and do not result from site-specific activities.
Additionally, endrin ketone was identified as a COPC to lower trophic-level receptors
(plants and soil invertebrates) based on the absence of an ecological screening value and
was only detected at low levels in isolated areas at Site 5

No further action is warranted for deep groundwater because RDX detected in deep
groundwater during the RI was not repeated during the ERI.

6.4 Recommendations

Based on the RI and ERI investigations conducted to-date, there are four areas of concern at
Site 5 posing potential human health and ecological risks that warrant additional
investigation and/or remedial action to achieve the remedial action objective of UU/UE.

6-4

Waste/Burnt Soil Area. An EE/CA is currently under development for a NTCRA to
mitigate the metals and pesticides human health and ecological risks associated with the
Waste/Burnt Soil Area. The preferred alternative in the EE/CA is excavation of the
waste/burnt soil and restoration/wetland creation. The removal action is scheduled for
2007.

Site-wide surface soil and drainage ditches. Metals and pesticides are present in site
soil outside the waste/burnt soil area at concentrations posing potential human health
and/or ecological risk (Figure 6-1). A Feasibility Study is recommended to evaluate
remedial alternatives.

Shallow groundwater. RI and ERI data indicate the presence of inorganics in shallow
groundwater. However detections have been inconsistent through various sampling
rounds and potential human heath risks may therefore not be accurately quantified. The
SJCA Project Management Team has agreed that two additional rounds of shallow
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groundwater sampling are warranted to evaluate potential human health risks
associated with metals. The groundwater sampling is scheduled to take place in June
and October 2006. The results will be presented in an ERI addendum report, which will
include a revised HHRA for shallow groundwater.

¢ Wetland sediment. The wetland sediment adjacent to Blows Creek has been incorporated
into the BERA for Blows Creek, which is currently in regulatory review. Based on the
results of the BERA, the SJCA Project Management Team will determine a path forward
for Blows Creek.
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Surface Soil COPCs Exceeding Background UTLs
Site 5 Expanded Remedial Investigation

St. Juliens Creek Annex

Chesapeake, Virginia
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|:| Site 5 Waste/Burnt Soil Area
[ ] site 5 Boundary

350 Feet
e —

CH2MHILL







SECTION 7

References

A.T. Kearney, Inc. and K.W. Brown and Associates, Inc., March 1989. Phase II RCRA Facility
Assessment of the St. Juliens Creek Annex Facility. Chesapeake, Virginia.

Agency for Toxic Substances and Disease Registry (ATSDR), 1999. Toxicological profile for
cadmium. TP-92/06.

ATSDR, December 1998. Toxicological profile for 1,4-dichlorobenzene.

ATSDR, September, 1997. Toxicological profile for nickel.

ATSDR, August 1996. Toxicological profile for hexachlorobenzene.

ATSDR, August 1995. Toxicological profile for polycyclic aromatic hydrocarbons (PAHs).
ATSDR, April 1993a. Toxicological profile for aldrin/dieldrin.

ATSDR, April 1993b. Toxicological profile for arsenic.

ATSDR, April 1993c. Toxicological profile for endosulfan.

ATSDR, April 1993d. Toxicological profile for heptachlor/heptachlor epoxide.

ATSDR, December 1990. Toxicological profile for copper.

Baes, C.F. III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor, 1984. A review and analysis of
parameters for assessing transport of environmentally released radionuclides through agriculture.
Oak Ridge National Laboratory. ORNL-5786. 148 pp.

Bechtel Jacobs, September 1998. Empirical models for the uptake of inorganic chemicals from soil
by plants. Prepared for U.S. Department of Energy. BJC/OR-133.

Beyer, W.N., 1996. Accumulation of chlorinated benzenes in earthworms. Bulletin of
Environmental Contamination and Toxicology. 57:729-736.

Beyer, W.N., E.E. Connor, and S. Gerould, 1994. Estimates of soil ingestion by wildlife.
Journal of Wildlife Management. 58:375-382.

Beyer, W.N., G.H. Heinz, and A.W. Redmon-Norwood, 1996. Environmental contaminants in
wildlife: interpreting tissue concentrations. Lewis Publishers, Boca Raton, FL. 494 pp.

Beyer, W.N. and C. Stafford, 1993. Survey and evaluation of contaminants in earthworms
and in soil derived from dredged material at confined disposal facilities in the Great Lakes
Region. Environmental Monitoring and Assessment. 24:151-165.

Beyer, W.N. and C.D. Gish, 1980. Persistence in earthworms and potential hazards to birds
of soil applied DDT, dieldrin, and heptachlor. Journal of Applied Ecology. 17:295-307.

WDC042800001.ZIP 7-1



EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLOGICAL RISK ASSESSMENT FOR SITE 5

Blus, L.J., 1996. DDT, DDD, and DDE in birds. Pages 49-71 IN Beyer, W.N., G.H. Heinz, and
A.W. Redmon-Norwood (eds). Environmental contaminants in wildlife: interpreting tissue
concentrations. Lewis Publishers, Boca Raton, FL. 494 pp.

CDM Federal, March 1999. Final Supplemental Field Investigation Plan Landfill B and the
Burning Grounds. St. Juliens Creek Annex. Chesapeake, Virginia.

CDM Federal, May 1997. Final Landfill B and the Burning Grounds Work Plan. St. Juliens Creek
Annex. Chesapeake, Virginia.

CH2M HILL, March 2006. Draft Engineering Evaluation/Cost Analysis for Site 5 Waste/Burnt
Soil Area. St. Juliens Creek Annex. Chesapeake. Virginia.

CH2M HILL, February 2006. Baseline Ecological Risk Assessment, Blows Creek Watershed. St.
Juliens Creek Annex. Chesapeake, Virginia

CH2M HILL, August 2004. Final Background Investigation Report Addendum for Groundwater.
St. Juliens Creek Annex, Chesapeake, Virginia.

CH2M HILL, December 2003. Final Work Plan for the Expanded Remedial Investigation at Site 2
and Site 5. St. Juliens Creek Annex, Chesapeake, Virginia.

CH2M HILL, July 2003. Final Master Project Plan. Naval Station Norfolk St. Juliens Creek
Annex, Chesapeake, Virginia.

CH2M HILL, March 2003a. Final Remedial Investigation/Human Health Risk
Assessment/Ecological Risk Assessment Report for Sites 3, 4, 5, and 6. St. Juliens Creek Annex,
Chesapeake, Virginia.

CH2M HILL, March 2003b. Final Site 6 Closeout Report and Site 3 Removal Summary. St. Juliens
Creek Annex, Chesapeake, Virginia.

CH2M HILL, October 2001. Final Background Investigation Report. St. Juliens Creek Annex,
Chesapeake, Virginia.

CH2M HILL, January 2000. Final Technical Memorandum — Alternate Screening Values —
Ecological Risk Assessment, IR Sites 5, 7, 8, 9, 10, 11, 12, 13, 16, and SWMU 3. Naval
Amphibious Base (NAB) Little Creek, Virginia Beach, Virginia.

CH2M HILL, April 1996. Relative Risk Ranking System Data Collection Report. St. Juliens Creek
Annex to the Norfolk Naval Base. Chesapeake, Virginia.

Chief of Naval Operations (CNO), 1999. Navy policy for conducting ecological risk assessments.
April 5.

Coulston, F. and A.C. Kolbye, Jr. (eds.), 1994. Interpretive review of the potential adverse
effects of chlorinated organic chemicals on human health and the environment. Regulatory
Toxicology and Pharmacology. 20:51-S1056.

Dunning, J.B., Jr. (editor), 1993. CRC handbook of avian body masses. CRC Press, Boca Raton,
FL. 371 pp.

Edwards, C.A. and P.J. Bohlen, 1992. The effects of toxic chemicals on earthworms. Reviews
of Environmental Contamination and Toxicology. 125:23-99.

7-2 WDC042800001.ZIP



SECTION 7 - REFERENCES

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten, 1997a. Toxicological benchmarks
for screening contaminants of potential concern for effects on terrestrial plants: 1997 revision.
Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter II, 1997b. Toxicological benchmarks for screening
contaminants of potential concern for effects on soil and litter invertebrates and heterotrophic process:
1997 revision. Environmental Restoration Division, ORNL Environmental Restoration
Program. ES/ER/TM-126/R2.

Eisler, R., 1987. Polycyclic aromatic hydrocarbon hazards to fish, wildlife, and invertebrates: a
synoptic review. U.S. Fish and Wildlife Service Biological Report 85(1.11), Contaminant
Hazard Reviews Report No. 11. 81 pp.

Eisler, R., 1996. Silver hazards to fish, wildlife, and invertebrates: a synoptic review. National
Biological Service, Biological Report 32, Contaminant Hazard Reviews Report 32. 44 pp.

Environmental Protection Agency (EPA), April and October 2004. USEPA Region III Risk-
Based Concentration Table.

EPA, 2004. ProUCL, Version 3.00.02. Prepared by Lockheed Martin Environmental Services.

EPA, February 2003. ProUCL User's Guide. Version 2.1.
EPA, 2003a. Integrated Risk Information System Database.

EPA, 2003b. Human Health Toxicity Values in Superfund Risk Assessments. OSWER Directive
9285.7-53.

EPA, September 2001. Risk Assessment Guidance for Superfund Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim.
EPA/540/R/99/005. OSWER 9285.7-02EP.

EPA, 2000. Bioaccumulation testing and interpretation for the purpose of sediment quality
assessment. Status and needs. EPA-283-R-00-001.

EPA, August 1999. Supplemental guidance to RAGS: Region 4 ecological risk assessment bulletins.
EPA, 1998. Guidelines for ecological risk assessment. EPA /630/R-95/002F.

EPA, 1998 Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual
Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments

EPA, 1997. Ecological risk assessment guidance for Superfund: process for designing and conducting
ecological risk assessments. Interim Final. EPA /540/R-97 /006.

EPA, 1997. Health Effects Assessment Summary Tables. FY 1997 Update. EPA /540-R-97-036.
EPA, 1996. Superfund chemical data matrix. EPA /540/R-96/028.

EPA, August 1995. Revised Region III BTAG screening levels. Memorandum from R.S. Davis to
Users. 9

EPA, April 1995. Internal report on summary of measured, calculated and recommended 10g kow
values. Environmental Research Laboratory, Athens, GA.

WDC042800001.ZIP 7-3



EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLOGICAL RISK ASSESSMENT FOR SITE 5

EPA, February 1995. Aerial Photographic Site Analysis, Norfolk Naval Shipyard: Annex Areas.
Norfolk, Virginia.

EPA, 1994. Region III Modifications to the National Functional Guidelines for Organic Data
Review, Multi-media, Multi-concentration .

EPA, January 1993. Selecting Exposure Routes and Contaminants of Concern by Risk-Based
Screening. Region I, Hazardous Waste Management Division, Office of Superfund
Programs. USEPA /903 /R-93-001.

EPA, 1993. Wildlife exposure factors handbook. Volume I of II. EPA /600/R-93/187a.

EPA, 1993. Region III Modifications to Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analysis.

EPA, August 1992. Guidance on Selecting Analytical Metal Results from Monitoring Well
Samples for the Quantitative Assessment of Risk.

EPA, 1992. Framework for ecological risk assessment. EPA/630/R-92/001.

EPA, 1991. Criteria for choosing indicator species for ecological risk assessments at Superfund sites.
EPA/101/F-90/051. 51 pp.

EPA, 1990. Assessment of risks from exposure of humans, terrestrial and avian wildlife, and aquatic
life to dioxins and furans from disposal and use of sludge from bleached kraft and sulfite pulp and
paper mills. EPA /560/5-90/013.

EPA, December 1989. Risk Assessment Guidance for Superfund, Volume 1, Human Health
Evaluation Manual, Part A, Interim Final. Office of Solid Waste and Emergency Response.
USEPA /540/1-89/002.

Hill, E.F., R.G. Heath, ] W. Spann, and ].D. Williams, 1975. Lethal dietary toxicities of
environmental pollutants to birds. U.S. Fish and Wildlife Service Special Scientific Report—
Wildlife No. 191, Washington D.C.

Levey, D.J. and W.H. Karasov, 1989. Digestive responses of temperate birds switched to
fruit or insect diets. Auk. 106:675-686.

Martin, A.C., H.S. Zim, and A.L. Nelson, 1951. American wildlife and plants: a guide to wildlife
food habits. Dover Publications, Inc. New York, NY. 500 pp.

Menzie, C.A., D.E. Burmaster, J.S. Freshman, and C.A. Callahan, 1992. Assessment of
methods for estimating ecological risk in the terrestrial component: a case study at the Baird
& McGuire Superfund Site in Holbrook, Massachusetts. Environmental Toxicology and
Chemistry. 11:245-260.

Ministry of Housing, Spatial Planning and Environment (MHSPE), 1994. Intervention
values. Directorate General for Environmental Protection, Department of Soil Protection.
DBO/07494013.

Navy Engineering and Environmental Support Activity (NEESA), August 1981. Navy
Assessment and Control of Installation Pollutants: Initial Assessment Study of St. Juliens Creek
Annex, Norfolk Naval Shipyard. Portsmouth, Virginia. NEESA 13-001.

7-4 WDC042800001.ZIP



SECTION 7 - REFERENCES

Navy Facilities Engineering Command (NAVFAC), February 2001. Navy Guidance for
Conducting Ecological Risk Assessments.

NUS Corporation, Superfund Division, 1983. Preliminary Assessment.

OSWER, April 1998. Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites.
Directive 9200.4-26.

Rigdon, R.H. and J. Neal, 1963. Absorption and excretion of benzpyrene observation in the
duck, chicken, mouse, and dog. Texas Reports on Biology and Medicine. 21(2):247-261.

Sample, B.E., ].J. Beauchamp, R.A. Efroymson, G.W. Suter II, and T.L. Ashwood, 1998a.
Development and validation of bioaccumulation models for earthworms. Environmental
Restoration Division, ORNL Environmental Restoration Program. ES/ER/TM-220.

Sample, B.E., ].J. Beauchamp, R.A. Efroymson, and G.W. Suter II, 1998b. Development and
validation of bioaccumulation models for small mammals. Environmental Restoration Division,
ORNL Environmental Restoration Program. ES/ER/TM-219.

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W. Suter II, and C.J.E. Welsh, 1997. Methods and
tools for estimation of the exposure of terrestrial wildlife to contaminants. Environmental Sciences
Division, Oak Ridge National Laboratory. ORNL/TM-13391.

Sample, B.E., D.M. Opresko, and G.W. Suter II, 1996. Toxicological benchmarks for wildlife: 1996
revision. Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-86/R3.

Sample, B.E. and G.W. Suter 11, 1994. Estimating exposure of terrestrial wildlife to contaminants.
Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-125.

Silva, M. and J.A. Downing, 1995. CRC Handbook of mammalian body masses. CRC Press, Boca
Raton, FL. 359 pp.

Simmons, G.J. and M.]J. McKee, 1992. Alkoxyresorufin metabolism in white-footed mice at
relevant environmental concentrations of Aroclor 1254. Fundamental and Applied Toxicology.
19:446-452.

Suter, G.W. II, 1993. Ecological risk assessment. Lewis Publishers, Chelsea, MI. 538 pp.

Suter, G.W. II, 1990. Endpoints for regional ecological risk assessment. Environmental
Management. 14:9-23.

Suter, G.W. 11, 1989. Ecological endpoints. Chapter 2 IN Warren-Hicks, W., B.R. Parkhurst,
and S.S. Baker, Jr. (eds). 1989. Ecological assessment of hazardous waste sites: a field and laboratory
reference. EPA /600/3-89/013.

Terrestrial Toxicity Database (TERRETOX), 1998. Environmental Research Laboratory, U.S.
Environmental Protection Agency, Duluth, MN.

Tetra Tech EM Inc., January 2000. Hazard Ranking System Documentation Record for St. Juliens
Creek Annex (U.S. Navy). Chesapeake City, Virginia.

WDC042800001.ZIP 7-5



EXPANDED REMEDIAL INVESTIGATION/HUMAN HEALTH RISK ASSESSMENT/ECOLOGICAL RISK ASSESSMENT FOR SITE 5

Travis, C.C. and A.D. Arms, 1988. Bioconcentration of organics in beef, milk, and vegetation.
Environmental Science and Technology. 22:271-274.

Van Gestel, C.A.M. and W. Ma, 1988. Toxicity and bioaccumulation of chlorophenols in
earthworms, in relation to bioavailability in soil. Ecotoxicology and Environmental Safety.
15:289-297.

Wiemeyer, S.N. , 1996. Other organochlorine pesticides in birds. Pages 99-115 IN Beyer,
W.N., G.H. Heinz, and A.W. Redmon-Norwood (eds). Environmental contaminants in
wildlife:interpreting tissue concentrations. Lewis Publishers, Boca Raton, FL. 494 pp.

7-6 WDC042800001.ZIP



Appendix A




USA Environmental, Inc.

January 8, 2004

CH2MHILL

Attn: Ms. Jamie Butler

5700 Thurston Ave, Suite 120
Virginia Beach, Virginia 23455

RE: After Action Report (AAR), for Ordnance and Explosives (OE) Avoidance Services at St. Juliens
Creek Annex (SJCA), Sites 2 & 5, Chesapeake, Virginia

Dear Ms. Butler,

USA Environmental, Inc. (USA) completed the Ordnance and Explosives (OE) Avoidance/Construction
Support Services at St. Juliens Creek Annex (SJCA), Sites 2 & 5, Chesapeake, Virginia. All operations
were completed safely, on time, and within budgeted funding. No OE was encountered during operations

USA mobilized two UXO qualified personnel to SJICA on December 7, 2003. Both USA UXO personnel
working at this site completed Naval Explosive Ordnance Disposal (USNAVSCLEOD) training which
details procedures for evaluation and disposal of OE. The USA employees at this job site had completed
a training program, prior to beginning work on site, which complies with OSHA Regulations 29 CFR
1910.120e(9). All USA employees who work on hazardous sites receive training, which includes an
equivalent of 40 hours of training off-site and actual field experience under the direct supervision of a
trained, experienced Supervisor. Management and Supervisors receive an additional 8 hours training on
program supervision. Each employee receives 8 hours of OSHA refresher training annually.

On December 8, 2003 USA’s UXO Technician Ill, Mr. George Edwards, coordinated with the CH2MHill
on-site Field Team Leader/Site Safety Coordinator (FTL/SSC), assessed the site, assembled, and tested
the equipment. USA personnel received the Installation briefing and security passes and operations. The
entire USA/CH2MHILL team received a safety briefing from Mr. Edwards to include an initial OE safety
briefing for all team members. Daily, prior to the day’s operations (see Attachment 1), Mr. Edwards
provided a tailgate safety briefing to re-emphasize UXO precautions and other site-specific safety issues.

Site 2-Groundwater Monitoring Wells: OE Avoidance operations for drilling four (4) monitoring wells
began on Monday the 8" and completed on Tuesday the 9", Prior to drilling or sampling crews going on
site, the OE team conducted a reconnaissance of the approach route to work sites. The reconnaissance
included locating a clear path for the crews, vehicles and equipment. The approach paths, at a minimum,
were twice the width of the widest vehicle. The boundaries of the approach path were clearly marked to
prevent personnel from straying into un-cleared areas. Personnel were instructed to remain within the
marked boundary limits. A magnetometer was used to search for near surface anomalies within the
approach path.

Prior to drilling equipment being moved to the proposed well location, the OE team located a subsurface
anomaly free site. During drilling the OE Team checked the bore every 2-feet with a downhole
magnetometer to depth.

Site 5 — Soil Borings: OE Avoidance operations for twenty-eight (28) sampling locations began on
Tuesday the 9" and completed on Wednesday the 10™. Non-UXO personnel remained out of the
immediate area during opening of holes for soil sampling. Once the hole was opened and cleared by the
OE Team the collection personnel performed soil sampling. The OE Team remained on-site during all
digging operations for sampling.

5802 BENJAMIN CENTER DRIVE, SUITE 101, TAMPA, FL 33634 TEL.: (813) 884-5722 FAX: (813) 884-1876
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USA Environmental, Inc.

No OE or OE-related material was encountered during operations at SJCA. USA completed all operations
in accordance with the approved Work Plan and contract requirements. All site operations were
completed safely and efficiently and in accordance with the Technical Scope of Work.

Sincerely;
//a?z R, poresr

George R. Spencer
Operations Manager

Encl:  Attachment 1, Daily Site Summaries and Daily Safety Briefings

5802 BENJAMIN CENTER DRIVE, SUITE 101, TAMPA, FL 33634 TEL.: (813) 884-5722 FAX: (813) 884-1876
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS

ST. JULIENS CREEK, SITES2 & 5

[ USA Environmental, Inc.

pate: 0 81 (2 03

SAFETY MEETING/TRAINING RECORD

TIME: /4,30 AM M

LOCATION/SITE: 57, f./f enb Cowee ;é, { /o

1. Reason for Meeting/Training: (Check all that apply)
v~ | Daily Safety Meeting/Training

(Tl Initial Site Safety Meeting/Training

New Task Briefing

Periodic Safety Meeting/Training

| New Site Procedures

New Site Information

Periodic Review of Site Information

Other (Explain):
2. Personnel Attending Meeting/Training:
, Name I} Sigpapfire Company
M s_¢oeocie e fe 25 ((SHE
(o‘ AAO:~ (] 7 ¢\ Jg M 1’4 3 A F
Toeme &M CHA WA W\\\

Uwid T dzef /] ~ CH2M Hrel

Lewis LeFeves” N S 2 T Parvstt, WolLer T
Wiec fR.Epma v . Y 1C 1M HiC
Ste L SmTH i Harval wol P FLC.
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

USA Environmental Inc.

[ Safety Meeting/Training Record Con't:

3. Topics Covered (Check all that apply)

~1 Site Safety Personnel Decontamination Procedures
¢ +Site/Work Area Description Emergency Response Plan
1 Site Characterization Hazard Communition
«+Biological Hazard(s) 1 On-Site Emergency
Chemical Hazard(s) On-Site Injuries/Illnesses
«1 Physical Hazard(s) A Evacuation Procedures
Heat Stress Rally Point(s)

1 Cold Stress Emergency Communication
1 Site Control Directions to Medical Facility
Work and Support Zones Drug and Alcohol Policies
—TPPE Medical Monitoring Program
L_1Air monitoring Specific Task Training

1 Safe Work Practices Confined Spaces
Engineering Controls and Equipment Heavy Equipment
Spill Containment Procedures Other: (Specify)

4. Remarks:

5. Verification:
I certify that the personnel listed above on this record received the Information and/or
Training described as indicated. Personnel not attending this meeting/training will receive
said informatioh/training prior to commencing their assigned duties.

flh b oue § Dre0?

/ I site Safety Officer

Page 2 of 2 Pages
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

DAILY OPERATIONS SUMMARY

pATE: 8 /1203 PAGE | OF_J PAGES
SITE/LOCATION: _S7. Taulin's Coe 161 VA

1. WORK SUMMARY

’

a. Work Accomplished: Number Completed Total Remaining
(1) Survey
(2) Preparation
Propos el tuel¥ sz’
(4) Geophysncal
(5) Intrusive

20 FT. Swmple Wells
(6) Quality Control

III“IMI
M

(7) Quality Assurance

b. Discrepancies:

¢. Inspection Results: Pass Fail
(1) Quality Control
(2) Quality Assurance

(3) Safety

2. INSTRUCTIONS RECEIVED FROM CUSTOMER REPRESENTATIVE:

OPS-1 Form
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

4, Utilization

Daily Operations Summary Con't.

a. Daily Man-hours:

PAGE Z of 3 PAGES

Labor
Category:

Task
#:

M/H Used
Today:

M/H
Remaining:

% M/H
Remaining:

Remarks:

Project Manager

SUXO

UXO Supervisor

1O

7L Yo

UXO Specialist

)

75 /°

UXO Assistant

7 L4

Laborer

UXO0SO

UXO0QCS

Admin Personnel

Visitor

Sub-Contractor Personnel

(List by Category)

OPS-1 Form
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS

ST. JULIENS CREEK, S

ITES2 & 5

Daily Operations Summary Con't.

b. Daily Equipment:

PAGE 3 of % PAGES

Description: Task: | Hours
Used:

Hours

Remaining:

% Hours

Remaining:

Remarks:

Schonstedt <

Geophysical

Truck (Heavy)

Truck (Light)

Radio, Base

Radio, Handheld

Backhoe

Front-end Loader

Rental Car ya

GPS

Weedeater

Chainsaw

Chipper

Mk 2L g

perational Remarks: ¢

No #ﬂ/?ﬁ-/a/f OF 02F tirre fnédﬂﬂl?é/

6. Signature/ Date:

Lplitl Lo

'Y SUXO0/ Project Manager

OPS-1 Form

Date: §& //Z | 03
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

USA Environmental, Inc.

pate: ] Pec 7003

LOCATION/SITE: S 7; " L5 lree ’l’, VA

SAFETY MEETING/TRAINING RECORD

TIME: &*/50 PM

1. Reason for Meeting/Training:

(Check all that apply)

L~ Daily Safety Meeting/Training

Initial Site Safety Meeting/Training

New Task Briefing

Periodic Safety Meeting/Training

New Site Procedures

New Site Information

Periodic Review of Site Information

Other (Explain):

2. Personnel Attending Meeting/Training:

N Name R jgnature Company
Tlisoocds Gecxoe AHD e e & (ASAE
Par! Janny o7 =V v E
Iovirs  LPevesr A‘%ﬁ.‘, P reatt roLic
Sowe {5 4,7¢0 24 $ e B\ Nrr At eolfQ

Davio Qllop

Do Galdoadan,

Q

LHM ptL
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

| USA Environmental Inc. I ]

| Safety Meeting/Training Record Con't:

3. Topics Covered (Check all that apply)

Site Safety Personnel Decontamination Procedures
Site/Work Area Description Emergency Response Plan
Site Characterization Hazard Communition

| Biological Hazard(s) On-Site Emergency
Chemical Hazard(s) On-Site Injuries/Illnesses
Physical Hazard(s) Evacuation Procedures
Heat Stress Rally Point(s)

¢~ | Cold Stress Emergency Communication
Site Control Directions to Medical Facility
Work and Support Zones Drug and Alcohol Policies

« [ PPE Medical Monitoring Program

¢~ Air monitoring PID Specific Task Training

¢~ Safe Work Practices Confined Spaces

- | Engineering Controls and Equipment Heavy Equipment

Spill Containment Procedures Other: (Specify)

4. Remarks: D¢ 1 DP(roJ')ol\S, _S//’A, 73';'/){ ? Enls,

5. Verification:
I certify that the personnel listed above on this record received the Information and/or
Training described as indicated. Personnel not attending this meeting/training will receive
said information/training prior to commencing their assigned duties.

%M@ lo>

<l
Site Safety Officer Date: g /M o/
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

'\\-g ___[:L-esc\otv\

DAILY OPERATIONS SUMMARY

DATE: 9 1 /2107 PAGE _/ OF 3 PAGES
SITE/LOCATION: _$7. T [raws Creck, th

1. WORK SUMMARY

’

a. Work Accomplished: Number Completed Total Remaining
(1) Survey

(2) Preparation

(3) Mag & Flag 0
Q2 vell Arecs

(4) Geophysical

(5) Intrusive

290 F, el
(6) Quality Control

NEARIN
o

(7) Quality Assurance

b. Discrepancies:

¢. Inspection Results: Pass Fail
(1) Quality Control
(2) Quality Assurance

(3) Safety

2. INSTRUCTIONS RECEIVED FROM CUSTOMER REPRESENTATIVE:

OPS-1 Form
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

Daily Operations Summary Con't.

4. Utilization

a. Daily Man-hours:

PAGEZ of 3 PAGES

Labor
Category:

M/H Used M/H

Today: Remaining: | Remaining:

Remarks:

Project Manager

SUXO

UXO Supervisor

/0 zo

UXO Specialist

10 zY

UXO Assistant

Laborer

UXO0S0

UX0QCS

Admin Personnel

Visitor

Sub-Contractor Personnel

(List by Category)

OPS-1 Form

PAGE 9 OF 15




ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS

ST. JULIENS CREEK, SITES2 & 5

Daily Operations Summary Con't.

b. Daily Equipment:

PAGE 5 of 3 PAGES

Description: Task: | Hours Hours
' Used: Remaining:

% Hours Remarks:
Remaining:

Schonstedt v

Geophysical

Truck (Heavy)

Truck (Light)

Radio, Base

Radio, Handheld

Backhoe

Front-end Loader

Rental Car—7 /e f /0

GPS

Weedeater

Chainsaw

Chipper

mk Z( S

5. Operational Remarks:
Mﬁk{:@ Y tl‘7€“p. M;ST!) I Bruch remeval a»’nna’éﬁ‘a‘f‘ well

/5, Sz,/dn_’; 1o (uel! (06'0'["0”5, proivdored widh ik 20 Ao vien
m ; '
ﬁﬁgﬁ-ﬂ}—ﬂﬁi——ﬁl‘*‘ﬂ, Lzt =0

re / Date:

Lo bl 7 i

SUXO / Project Manager

OPS-1 Form

Date: ﬁ_/ 121 27
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ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS

ST. JULIENS CREEK, SITES2 & 5

LUSA Environmental, Inc.

—

SAFETY MEETING/TRAINING RECORD

LOCATION/SITE: 87, Tu/inn’s @'-eek' Pz,

DATE: [0 Dgc/ Zoo3 TIME: O 70 &3P rm

1. Reason for Meeting/Training: (Check all that apply)

¢~ Daily Safety Meeting/Training

Initial Site Safety Meeting/Training

New Task Briefing

Periodic Safety Meeting/Training

New Site Procedures

New Site Information

Periodic Review of Site Information

Other (Explain):

2. Personnel Attending Meeting/Training:

, y Name , @gzl’ture Company
D CLSAE
%.J. ﬁ&«u—\s’? %/M JIRE
- LS. S CHOMANSN
: | Lt CHIM e

Page 1 of 2 Pages

PAGE 11 OoF 15




ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

LUSA Environmental Inc.

LSafety Meeting/Training Record Con't:

3. Topics Covered (Check all that apply)

o+ Site Safety Personnel Decontamination Procedures

a1 Site/Work Area Description Emergency Response Plan
Site Characterization Hazard Communition
Biological Hazard(s) On-Site Emergency
Chemical Hazard(s) On-Site Injuries/Illnesses

e~ Physical Hazard(s) Evacuation Procedures
Heat Stress ~—T Rally Point(s)
&1 Cold Stress Emergency Communication
¢ Site Control Directions to Medical Facility
Work and Support Zones Drug and Alcohol Policies
+~| PPE Medical Monitoring Program
Air monitoring , Specific Task Training

v+~ Safe Work Practices Confined Spaces
Engineering Controls and Equipment Heavy Equipment
Spill Containment Procedures Other: (Specify)

Remarks: [lq/n (’,99/1‘4 tot Avea 3 72 ﬁf;éf S'dg'/ﬂ*'
o en - yeo N-_feb) Son g
o Rde £ 3PY) V(€ 76 dfrr [ Ao n

OF/CE (’/«Puﬂd Collee b rs WI ([ oot o aed Zoeke SHn

‘t‘a‘t/:\

1/
2sa T /J[o/h W NeVT W Area

Caen 2 6-1330

5. Verific4tion: _
1 certify that the personnel listed above on this record received the Information and/or
Training described as indicated. Personnel not attending this meeting/training will receive
said informatjon/training prwr to commencing their assigned duties.

Site Safety Ofﬁcer Date: /> | V29D z

Page 2 of 2 Pages

PAGE 12 OF 15




ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

. ,AT:-'La VETA

DAILY OPERATIONS SUMMARY

DATE: /0 | /2145 PAGE / _OF 3 PAGES

SITE / LOCATION: 47 7o /[ anis //eezé, )

1. WORK SUMMARY ’
a. Work Accomplished: Number Completed Total Remaining

(1) Survey
(2) Preparation

(3) Mag & Flag

(4) Geophysical
5) Inptrysive ‘Zs D
soil é#)mﬁze oco¥ions I
(6) Quality Control
(7) Quality Assurance

b. Discrepancies:

c. Inspection Results: Pass Fail
(1) Quality Control
(2) Quality Assurance

(3) Safety

2._INSTRUCTIONS RECEIVED FFOM CUSTOMER REPRESENTATIVE:
70 Q1547 in 54, i SempPling , They tras Ls 0n S8
//.xw“/\,q /9 t//(gl‘né‘ N 4

OPS-1 Form

PAGE 13 OF 15




ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

4. Utilization

Daily Operations Summary Con't.

a. Daily Man-hours:

PAGE 2 of 2 PAGES

Labor
Category:

Task
#

M/H Used
Today:

M/H

Remaining:

% M/H
Remaining:

Remarks:

Project Manager

SUXO0

UXO Supervisor

le

UXO Specialist

le

UXO Assistant

Laborer

UXO0SO

UXO0QCS

Admin Personnel

Visitor

Sub-Contractor Personnel

(List by Category)

OPS-1 Form

PAGE 14 oF 15




ATTACHMENT 1: SITE JOURNALS & TAILGATE BRIEFINGS
ST. JULIENS CREEK, SITES2 & 5

Daily Operations Summary Con't. PAGE z_ of Z PAGES

b. Daily Equipment:

Description: Task: | Hours Hours % Hours Remarks:
‘ Used: Remaining: | Remaining:
Schonstedt O
Geophysical i
Truck (Heavy)
Truck (Light)
Radio, Base
Radio, Handheld
Backhoe
Front-end Loader
Rental Car A
GPS
Weedeater
Chainsaw
Chipper

5. Operational Remarks: .
¢ with S’éé"zﬁfea/% 28 [o¢o )//'0/15 4:;/ fo//pr)rq
L2kl

£ " Y. 4 Al / 7 va Vi
Zecorid 17 Cormpleted Trme Crat { Toavel sud 7edoind
to Lozl '

6. Signagure/ Date: A
%{M A= Date: /{2 23

“ 7 SUXO/Project Manager

OPS-1 Form

PAGE 15 OF 15







Appendix B




Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1917

Fraction: Inorganic

Matrix: Groundwater

Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for groundwater samples.

The sample analyses were performed in accordance with the procedures
outlined in the “USEPA Contract Laboratory Program Statement of Work
(SOW) for Multi-Media, Multi-Concentration Inorganic Analysis
(ILM04.1).

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Inorganic Analyses”, USEPA 4/93. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The following parameters were evaluated:

¢ Data Completeness

e Chain of Custody Documentation

s IHolding Times

e Initial and Continuing Calibrations

e ICP Interference Check Sample Results
Laboratory and Field Blank Analysis Results
» Matrix Spike Recoveries and Reproducibility
¢ Laboratory Duplicate Analysis Results

¢ ICP Serial Dilution Results

» Field Duplicate Analysis Results

A S S T S S S G
[ ]

¢ Laboratory Control Sample Results

¢ GFAA Post-Digestion Spike Recovery/Duplicate Burn Precision

=
.

Qualitative Identification

X e Quantitation/Reporting Limits

ENVIRONMENTAL DATA QUALITY, INC. 1 QUALITY ASSURANCE MEMORANDUM / B1917



X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the

laboratory, based on the items evaluated.
% Report Approved By: _

-\_/ Shaw . Rodgers

President

ENVIRONMENTAL DATA QUALITY, INC. 2 QUALITY ASSURANCE MEMORANDUM / B1917



1.0

2.0

3.0

4.0

5.0

6.0

6.1

DATA COMPLETENESS

The data package was complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.
HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

ICP INTERFERENCE CHECK SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

TOTAL METALS

Positive results reported for the following inorganic analytes in the
samples are qualitatively invalid due to their presence in the associated
laboratory method blanks. USEPA Region III protocol requires positive
results for inorganic contaminants that are less than or equal to five times
the blank contamination level, to be considered qualitatively invalid.
Placing “B” qualifiers next to the quantitative results for these metals in
the samples has indicated this,

ENVIRONMENTAL DATA QUALITY, INC. 3 QUALITY ASSURANCE MEMORANDUM / B1917



6.2

7.0

7.1

Analyte Affected Samples

Iron SJS02-MW035-03D, 5]502-MW065-03D, 5]502-MW075-03D, 5]502-MW095-03D

Nickel $]S02-MW08S-03D
Zinc SJS02-MW075-03D,
DISSOLVED METALS

Positive results reported for the following inorganic analytes in the
samples are qualitatively invalid due to their presence in the associated
laboratory method blanks. USEPA Region III protocol requires positive
results for inorganic contaminants that are less than or equal to five times
the blank contamination level, to be considered qualitatively invalid.
Placing “B” qualifiers next to the quantitative results for these metals in
the samples has indicated this.

Analyte Affected Samples

Copper 5]S02-MW035-03D, 5]S02-MW065-03D, S]S02-MW095-03D
Lead 5]502-MW065-03D, SJS02-MW095-03D
Zinc 5]502-MW075-03D

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

TOTAL METAL

Positive results and detection limits for selenium and cyanide for the
samples are biased low quantitative estimates and may be higher than
reported. Positive and nondetected selenium results are also biased low.
The associated matrix spike recoveries were below the acceptance limit for
these analytes. The low recoveries indicate the presence of interferences
for samples of similar matrix. Positive selenium and cyanide and

ENVIRONMENTAL DATA QUALITY, INC. 4 QUALITY ASSURANCE MEMORANDUM / B1917



8.0

9.0

9.1

10.0

11.0

selenium results have been marked "L" to indicate that they are biased
low. Detection limits for selenium are marked "UL".

LABORATORY DUPLICATE RESULTS

All criteria were met. No qualifiers were applied.

ICP SERIAL DILUTION RESULTS

DISSOLVED METALS

The positive iron, magnesium, and manganese results for the samples
should be considered quantitative estimates. The ICP serial dilution
criterion was exceeded for this element. The lack of precision may be due
to interferences in samples of similar matrix. The positive iron,
magnesium, and manganese results for the samples have been marked
with “]” qualifiers to indicate that they are quantitative estimates.

FIELD DUPLICATE RESULTS

Duplicate sample pairs 5JS05-MW025-00-03D and S]S05-MW025-00-03D-P,
and SJS05-MW08S-00-03D and SJS05-MW08S-00-03D were submitted to
the laboratory evaluate sampling and analytical precision for those
analytes determined to be present. Results for these duplicate samples are
presented in Tables 2 and 3. There are no USEPA-established acceptance
criteria for field duplicate samples. EDQ uses internal acceptance criterion
of 40 percent for values greater than five times the CRDL (or + two times
the CRDL for results less than five times the CRDL). Results for detected
analytes for the duplicate samples met RPD criteria.

LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

ENVIRONMENTAL DATA QUALITY, INC. 5 QUALITY ASSURANCE MEMORANDUM / BI917



12.0 GFAA POST-DIGESTION SPIKE/DUPLICATE BURN

This parameter is not applicable to the analyses performed.

13.0 QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

14.0 QUANTITATION/REPORTING LIMITS

The laboratory reported results for metals detected in samples at
concentrations greater than the instrument detection limit, but less than
the CRDL with “B” flags. EDQ has flagged results for metals below the
CRDL with “]” qualifiers to indicate that they are quantitative estimates.

ENVIRONMENTAL DATA QUALITY, INC. 6 QUALITY ASSURANCE MEMORANDUM / B1917



Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1907

Fraction:  Inorganic

Matrix: Soil

Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for soil samples.

The sample analyses were performed in accordance with the procedures
outlined in the “USEPA Contract Laboratory Program Statement of Work
(SOW) for Multi-Media, Multi-Concentration Inorganic Analysis
(ILM04.1).

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Inorganic Analyses”, USEPA 4/93. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The following parameters were evaluated:

X o Data Completeness

¢ Chain of Custody Documentation

¢ Holding Times

¢ Initial and Continuing Calibrations

ICP Interference Check Sample Results

s Laboratory and Field Blank Analysis Results

s Matrix Spike Recoveries and Reproducibility

O S . T S S
»

¢ Laboratory Duplicate Analysis Results

s ICP Serial Dilution Results

e Field Duplicate Analysis Results
X e Laboratory Control Sample Results

o GFAA Post-Digestion Spike Recovery/Duplicate Burn Precision
X e Qualitative Identification

X s Quantitation/Reporting Limits

ENVIRONMENTAL DATA QUALITY, INC, 1 QUALITY ASSURANCE MEMORANDUM / B1907



X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

% Report Approved By:

Shawng’M. Rodgers
President

Date

ENVIRONMENTAL DATA QUALITY, INC. 2 QUALITY ASSURANCE MEMORANDUM / B1907



1.0

2.0

3.0

4.0

5.0

6.0

DATA COMPLETENESS

The data package was complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.
HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

ICP INTERFERENCE CHECK SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

Positive results reported for the following inorganic analytes in the
samples are qualitatively invalid due to their presence in the associated
laboratory method blanks. USEPA Region III protocol requires positive
results for inorganic contaminants that are less than or equal to five times
the blank contamination level, to be considered qualitatively invalid.
Placing “B” qualifiers next to the quantitative results for these metals in
the samples has indicated this.

ENVIRONMENTAL DATA QUALITY, INC. 3 QUALITY ASSURANCE MEMORANDUM / B1907



7.0

8.0

9.0

Analyte Affected Samples

Potassium  5JS05-5540-00-03D, §]505-5555-00-03D, SJ505-5558-00-03D, SJS05-5559-00-03D,
SJ505-S560-00-03D

Sodium S]S05-5540-00-03D, 5J505-5555-00-03D

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

Positive results and detection limits for antimony for the samples are
biased low quantitative estimates and may be higher than reported. The
associated matrix spike recovery was below the acceptance limit for this
analyte. The low recoveries indicate the presence of interferences for
samples of similar matrix. Positive antimony results have been marked
“L” to indicate that they are biased low. Detection limits are marked
“UL”.

Positive results for manganese for all samples should be considered biased
high quantitative estimates and may be lower than reported. The
associated matrix spike recovery was above the acceptance limit for this
analyte. The high recovery indicates the presence of interferences for
manganese for samples of similar matrix. The positive results have been
marked “K” to indicate that they are biased high quantitative estimates.

LABORATORY DUPLICATE RESULTS

All criteria were met. No qualifiers were applied.

ICP SERIAL DILUTION RESULTS

The positive cobalt, copper, and zinc results for the samples should be
considered quantitative estimates. The ICP serial dilution criterion was
exceeded for this element. The lack of precision may be due to
interferences in samples of similar matrix. The positive cobalt, copper,

ENVIRONMENTAL DATA QUALITY, INC. 4 QUALITY ASSURANCE MEMORANDUM / B1907



10.0

11.0

12.0

13.0

14.0

and zinc results for the samples have been marked with “J” qualifiers to
indicate that they are quantitative estimates.

FIELD DUPLICATE RESULTS

Duplicate sample pairs SJ)S05-5542-00-03D and SJS05-5542-00-03D-F were
submitted to the laboratory evaluate sampling and analytical precision for
those analytes determined fo be present. Results for these duplicate
samples are presented in Table 2. There are no USEPA-established
acceptance criteria for field duplicate samples. EDQ uses internal
acceptance criterion of 40 percent for values greater than five times the
CRDL (or + two times the CRDL for results less than five times the
CRDL). Results for detected analytes for the duplicate samples met RPD
criteria.

LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

GFAA POST-DIGESTION SPIKE/DUPLICATE BURN

This parameter is not applicable to the analyses performed.

QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

QUANTITATION/REPORTING LIMITS

The laboratory reported results for metals detected in samples at
concentrations greater than the instrument detection limit, but less than
the CRDL with “B” flags. EDQ has flagged results for metals below the
CRDL with “]” qualifiers to indicate that they are quantitative estimates.

ENVIRONMENTAL DATA QUALITY, INC. 5 QUALITY ASSURANCE MEMORANDUM / B1%07



Table 2 Field Duplicate Sample Results for Inorganics
Duplicate Samples 8JS05-3542-00-03D and SJS05-8§S42-00-03D-P

Analyte SJS05-3842-00-03D 8J505-8542-60-03D-P RPD FOOT NOTES
(mg/Kg) (mg/Kg)
Aluminum 7510 8410 11.3
Arsenic 9.5 24 1.1
Barium 393 J 46.6 J 17.0
Beryllium 0.39 J 045 J 14.3
Cadmium 0.057 U 0.05 u 13.1
Cajcium 1010 J 1100 I 8.5
Chromium I1.8 13.8 15.6
Cobalt 6.7 I 10.2 J 414 Already Qualified
Copper 13.6 ] 14.8 i 8.5
Iron 25800 20300 23.9
Lead 27.6 36.9 28.8
Magnesium 1910 2120 10.4
Manganese 379 K 558 K 382
Mercury 0.11 J 0.14 J 24.0
Nickel 8.7 J 14.0 46.7 Already Qualified
Potassium 2160 1930 [1.2
Silver 35 2.7 46.7 Less than 5 X CRDL
Sodium 1710 1450 16.5
Vanadium 18.6 26.4 347
Zinc 78.2 J 93.7 I 18.0




Project: St. Julien's Creek (CTO-24)
Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1906

Fraction: Inorganic
Matrix: Soil
Report Date: 2/27 /2004

This analytical quality assurance report is based upon a review of
analytical data generated for soil samples.

The sample analyses were performed in accordance with the procedures
outlined in the “USEPA Contract Laboratory Program Statement of Work
(SOW) for Multi-Media, Multi-Concentration Inorganic Analysis
(ILMO04.1).

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Inorganic Analyses”, USEPA 4/93. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The following parameters were evaluated:

e Data Completeness

¢ Chain of Custody Documentation

¢ Holding Times

¢ Initial and Continuing Calibrations

ICP Interference Check Sample Results

o Laboratory and Field Blank Analysis Results

e Matrix Spike Recoveries and Reproducibility

E U O . S S S O L
*

¢ Laboratory Duplicate Analysis Results

s ICP Serial Dilution Results

¢ Field Duplicate Analysis Results
X e Laboratory Control Sample Results

* GFAA Post-Digestion Spike Recovery/Duplicate Burn Precision
X ¢ Qualitative Identification

X e Quantitation/Reporting Limits

ENVIRONMENTAL DATA QUALITY, INC. i QUALITY ASSURANCE MEMORANDUM / B1906



X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the

laboratory, based on the items evaluated.

Sha . Rodgers
President
;z/27/

Date

ENVIRONMENTAL DATA QUALITY, INC, 2 QUALITY ASSURANCE MEMORANDUM / B190&



1.0

2.0

3.0

4.0

5.0

6.0

DATA COMPLETENESS

The data package was complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.
HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

ICP INTERFERENCE CHECK SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

Positive results reported for the following inorganic analytes in the
samples are qualitatively invalid due to their presence in the associated
laboratory method blanks. USEPA Region III protocol requires positive
results for inorganic contaminants that are less than or equal to five times
the blank contamination level, to be considered qualitatively invalid.
Placing “B” qualifiers next to the quantitative resuits for these metals in
the samples has indicated this.

ENVIRONMENTAL DATA QUALITY, INC. 3 QUALITY ASSURANCE MEMORANDUM / B1906



7.0

8.0

Analyte Affected Samples

Potassium 5]505-5544-00-03D

Sodium 5J505-5544-00-03D, 5]505-5545-00-03D, SJS05-5546-00-03D, 5]505-5547-00-03D,
5J505-5548-00-03D, 5J505-5548-00-03DP, 5J505-5550-00-03D),
SJ505-5550-00-03DP, S]505-5552-00-03D, 5]505-5553-00-03D, §]S05-5562-00-
03D, 5J505-5563-00-03D, 5]505-5564-00-03D), 5]505-5565-00-03D

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

The nondetected results for antimony for the samples have been rejected
and should be considered suspect. The associated matrix spike/matrix
spike recoveries were less than 30 percent for this analyte. The poor
recoveries indicate the presence of severe interferences for samples of
similar matrix. The nondetected results have bee marked "R" to indicate
that they are suspect.

Positive results for antimony, for the samples are biased low quantitative
estimates and may be higher than reported. Positive and nondetected
selenium results are also biased low. The associated matrix spike
recoveries were below the acceptance limit for these analytes. The low
recoveries indicate the presence of interferences for samples of similar
matrix. Positive antimony and selenium results have been marked "L" to
indicate that they are biased low. Detection limits for selenium are
marked "UL".

LABORATORY DUPLICATE RESULTS

The positive calcium results reported for the samples are quantitative
estimates. The laboratory duplicate precision criterion was exceeded for
this analyte. This lack of precision may be due to sample heterogeneity.
The positive calcium results have been marked with "]" qualifiers on the
data summary tables to indicate that they are quantitative estimates.

ENVIRONMENTAL DATA QUALITY, INC. 4 QUALITY ASSURANCE MEMORANDUM / B1906



9.0

10.0

11.0

12.0

13.0

14.0

ICP SERIAL DILUTION RESULTS

The positive copper results for the samples should be considered
quantitative estimates. The ICP serial dilution criterion was exceeded for
this element. The lack of precision may be due to interferences in samples
of similar matrix. The positive copper results for the samples have been
marked with “J” qualifiers to indicate that they are quantitative estimates.

FIELD DUPLICATE RESULTS

Duplicate sample pairs SJS05-5548-00-03D and SJS05-5548-00-03D-P, and
SJS05-5550-00-03D and SJS05-S550-00-03D were submitted to the
laboratory evaluate sampling and analytical precision for those analytes
determined to be present. Results for these duplicate samples are
presented in Tables 2 and 3. There are no USEPA-established acceptance
criteria for field duplicate samples. EDQ uses internal acceptance criterion
of 40 percent for values greater than five times the CRDL (or + two times
the CRDL for results less than five times the CRDL). Results for detected
analytes for the duplicate samples met RPD criteria.

LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

GFAA POST-DIGESTION SPIKE/DUPLICATE BURN

This parameter is not applicable to the analyses performed.

QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

QUANTITATION/REPORTING LIMITS

ENVIRONMENTAL DATA QUALITY, INC. ) QUALITY ASSURANCE MEMORANDUM / B1906



The laboratory reported results for metals detected in samples at
concentrations greater than the instrument detection limit, but less than
the CRDL with “B” flags. EDQ has flagged results for metals below the
CRDL with “J” qualifiers to indicate that they are quantitative estimates.

ENVIRONMENTAL DATA QUALITY, INC. 6 QUALITY ASSURANCE MEMORANDUM / B1906



Table 3

Field Duplicate Sample Results for Inorganics
Duplicate Samples SIS05-S550-00-031 and SJIS05-S850-00-03D-P

Analyte SJS05-SS50-00-03D SJS05-SS50-00-03D-P RPD FOOT NOTES
(mg/Kg) (mg/Kg)

Aluminum 16700 19400 15.0
Arsenic 10.3 1t 6.6
Barium 118 121 2.5

Beryllium 0.48 0.43 11.0
Calcium 2280 2350 3.0

Chromium 30.7 353 13.9
Cobalt 4 4.7 16.1
Copper 148 76.8 63.3
Cyanide 0.21 ND NC

Iron 29000 31300 7.6
Lead 135 157 15.1
Magnesium 3000 3600 18.2

Manganese 107 121 12.3
Mercury 0.37 0.52 337
Nickel 109 13.7 22.8

Potassium 2280 2620 13.9
Sitver 43 4.7 8.9

Vanadium 48.6 53.9 10.3

Zinc 104 114 92




Table 2

Field Duplicate Sample Results for Inorganics

Duplicate Samples 5J805-8548-00-03D and SIS05-8548-00-03D-P

Analyte S$1805-5848-00-03D SJS05-S848-00-03D-P RPD FOOT NOTES
(mg/Kg) {mg/Kg)

Alurninum 8630 9870 134
Antimony 0.54 1.7 103.6
Arsenic 33 104 22.5
Barium 466 v 424 *
Beryllium 0.36 0.36 0.0
Cadmium 3.1 4.1 27.8
Calcium 9170 8530 7.2
Chromiumn 27.3 26.4 34
Cobait 4 3.8 5.1
Copper 88 92.4 49
Cyanide 0.21 ND NC
Iron 13700 15600 9.1
Lead 214 259 19.0
Magnesium 1810 1790 1.1
Manganese 236 235 1.7
Mercury 0.09 0.074 18.5
Nickel 8.4 8.7 35
Potassium 1150 1160 0.9
Silver 2.2 2.4 7
Thallium 0.52 ND NC
Vanadium 19 19.7 36
Zinc 345 469 30.5




Project: St. Julien's Creek (CTO-24)
Laboratory: Severn Trent Laboratories, Knoxville, Tennessee
Sample Delivery Group: B1906

Fraction:  Organic
Matrix: Soil
Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for soil samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for polychlorinated dibenzodioxin and
polychlorinated dibenzofuran compounds (PCDD/PCDFs). The sample
analyses were performed in accordance with the procedures outlined in
method 8290, “Test Methods for Evaluating Solid Wastes”, SW-846, third
edition, Promulgated Updates II, ITA, and III, June 1997.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94, and “Standard
Operating Procedure for Dioxin/Furan Data Validation”, DRAFT, March
1999. These documents specify procedures for validating data generated
for CLP analyses. Therefore, the quality control requirements specified in
the methods and associated acceptance criteria were also used to evaluate
the non-CLP data. The parameters presented on the following page were
evaluated.
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Data Completeness

Chain of Custody Documentation

Holding Times

Instrument Performance

Initial and Continuing Calibrations
Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
Field Duplicate Analysis Results

Laboratory Control Sample Results

Internal Standard Performance

Qualitative Identification

Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

\% Report A%oved By;
Shaw odgers
M President

7,

Date
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1.0

2.0

3.0

4.0

5.0

DATA COMPLETENESS

The data deliverables were complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

The following positive results are qualitatively invalid due to the presence
of these compounds in associated field and laboratory method blanks.
USEPA Region III protocol requires positive results for common
contaminants, such as OCDD or OCDF, that are less than or equal to ten
times the associated blank contamination level, to be considered
qualitatively invalid. Results for uncommon contaminants, such as the
other PCDD/PCDFs, present at concentrations less than five times the
level of an associated blank are also invalid. Placing “B” qualifiers next to
these quantitative results for these samples has indicated this.
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Isomer Qualified Results

2,3,7,8-TCDD 5]505-5544-00-03D, 5]505-5550-00-03D,
5J505-5550-00-03D-P 5]505-5566-00-030

1,2,3,7, 8 9-HxCDF SJ505-5550-00-03D, 5)505-5550-00-03D-P,
5J505-5553-00-03D, 5]S05-5566-00-03D

1,2,3,4,7, 8, 9-HpCDF 5]S05-5550-00-03D, 5]505-5553-00-03D,
S5J505-5566-00-03D

6.0 SURROGATE COMPOUNDS

All criteria were met. No qualifiers were applied.
7.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND

REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

8.0 FIELD DUPLICATE RESULTS

There were no field duplicate samples included in this SDG.

9.0 LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

10.0 INTERNAL STANDARD PERFORMANCE

The result for 2, 3, 7, 8-TCDD for sample SJS05-5553-00-03D should be
considered a biased low quantitative estimate, and may be higher than
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11.0

12.0

reported. The recovery for the associated internal standard was below the
acceptance criterion. The result has been marked with a “J” qualifier to
indicate that it is a quantitative estimate.

QUALITATIVE IDENTIFICATION

The following results should be considered estimated maximum possible
concentrations. The ion abundance ratios for these compounds were
outside the method-specified criteria, but were within Region I
expanded criterion of + 25 percent. These substituted isomer are
considered to be presents, and are qualified “J”.

Sample Number Parameter

5]505-5553-00-03D 2,3,7 8-TCDF, 1,2,34,7 8-HxCDD,
2,3,4,6,7 8-HxCDF

QUANTITATION/REPORTING LIMITS

The positive results reported for 2, 3, 7, 8-TCDF for samples SJS05-5544-
00-03D, 5J505-5550-00-03D, 5]S05-SS50-00-03D-P, and 5J505-5566-00-03D
should be considered quantitative estimates. Poor precision was observed
for this isomer on the dual chromatographic columns used for sample
analysis. As required by USEPA protocol, the laboratory for reporting
purposes used the lower concentration for these compounds. The results
for 2,3, 7, 8-TCDF have been marked with “J” qualifiers to indicate that
they are quantitative estimates.

As required by USEPA protocol, all compounds, which were qualitatively
identified at concentrations below their respective Quantitation Limits
(QLs), have been marked with “J” qualifiers to indicate that they are
quantitative estimates.
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Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: C0015

Fraction: = Organic

Matrix: Sediment

Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for sediment samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for semivolatile organic compounds, and
pesticide/PCB constituents. The sample analyses were performed in
accordance with the procedures outlined in the OLM03 USEPA Contract
Laboratory Program (CLP) Statement of Work for Organic) Analysis.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region Il modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The parameters presented on the following page were
evaluated.
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Data Completeness

Chain of Custody Documentation

Holding Times

Instrument Performance

Initial and Continuing Calibrations
Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
Field Duplicate Analysis Results

Laboratory Control Sample Results

Internal Standard Performance

Qualitative Identification

Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

Report Approved By:
% e M. Rodgers
President

’ Date

ENVIRONMENTAL DATA QUALITY, INC. 2 QUALITY ASSURANCE MEMORANDUM / C0015



1.0

2.0

3.0

4.0

5.0

6.0

DATA COMPLETENESS

The data deliverables were complete. Analyses for polychlorinated
dibenzodioxins/ polychlorinated dibenzofurans were completed by
Severn Trent Laboratories, Knoxville, Tennessee, Data validation for

these analyses is discussed in a separate report.

CHAIN OF CUSTODY DOCUMENTATION

The chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INSTRUMENT PERFORMANCE

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

The positive results reported for the compounds presented below are
qualitatively invalid due to the presence of these compounds in
associated field and laboratory method blanks. USEPA Region III
protocol requires positive results for common contaminants, such as
methylene chloride, that are less than or equal to ten times the
associated blank contamination level, to be considered qualitatively
invalid. Placing “B” qualifiers next to these quantitative results for
these samples has indicated this.
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7.0

8.0

9.0

Compound Samples With Qualified Results

Benzaldehyde §J502-5D16-00-04A-P

Bis-(2-Ethylhexyl)phthalate  5J502-S5D16-00-04A-P, 5]502-5D17-00-04A,
SJS02-SD19-00-044, S]S02-5D20-00-04A,
SJSREF-SD01-00-04 A, SJSREF-SD02-00-
04A, SJSREF-5D03-00-04A,
SJSREF-5D03-00-04A-P,
SJSREF-5D04-00-04A, SJSREF-SDO05-00-
04A

SURROGATE COMPOUNDS

All criteria were met. No qualifiers were applied.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

FIELD DUPLICATE RESULTS

Duplicate sample SJS05-5548-00-03D and SJS05-5548-00-03D-P, and SJS05-
SS50-00-03D and SJS05-SS50-00-03D were submitted to the laboratory to
evaluate sampling and analytical precision for those organic compounds
determined to be present. Results for these duplicate samples are
presented in Tables 2 and 3. Precision is evaluated by calculating the
relative percent difference (%RPD)} between duplicate pair results. There
are no USEPA-established acceptance criteria for field duplicate samples.
EDQ uses internal acceptance criteria of thirty percent for volatile detected
compounds (and 40 percent for extractable compounds) to evaluate soil
tield duplicate samples.
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10.0

11.0

12.0

13.0

LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

INTERNAL STANDARD PERFORMANCE

All criteria were met. No qualifiers were applied.

QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

QUANTITATION/REPORTING LIMITS

The positive results reported for the pesticide/PCB constituents for the
following samples should be considered quantitative estimates. Poor
precision was observed for these compounds on the dual
chromatographic columns used for sample analysis. As required by
USEPA protocol, the laboratory for reporting purposes used the lower
concentration for these compounds. The results for the pesticide/ PCB
constituents have been marked with “J” qualifiers to indicate that they are
quantitative estimates.
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Sample Dilution Factor Compounds Reported From
Dilution

5J502-5D02-00-04D 5.0 44'-DDE

As required by EPA protocol, all compounds that were qualitatively
identified at concentrations below their respective Contract Required
Quantitation Limits (CRQLs) have been reported with “J” qualifiers on the
data summary tables to indicate that they are quantitative estimates.
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Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: C0015

Fraction: Inorganic

Matrix: Sediment

Report Date: 2/27 /2004

This analytical quality assurance report is based upon a review of
analytical data generated for sediment samples.

The sample analyses were performed in accordance with the procedures
outlined in the “USEPA Contract Laboratory Program Statement of Work
(SOW) for Multi-Media, Multi-Concentration Inorganic Analysis
(ILMO04.1), and total organic carbon by EPA method 415.1 (modified).

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Inorganic Analyses”, USEPA 4/93. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The following parameters were evaluated:

e Data Completeness

¢ Chain of Custody Documentation

¢ Holding Times

Initial and Continuing Calibrations

o ICP Interference Check Sample Results

o Laboratory and Field Blank Analysis Results

s Matrix Spike Recoveries and Reproducibility

O T A o T S
*

¢ Laboratory Duplicate Analysis Results

» ICP Serial Dilution Results

s Field Duplicate Analysis Results
X e Laboratory Control Sample Results

o GFAA Post-Digestion Spike Recovery/Duplicate Burn Precision
X o Qualitative Identification

X e Quantitation/Reporting Limits
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X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

% Report Approved

Rodgers
Premdent
r t Date
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

DATA COMPLETENESS

The data package was complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.
HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

ICP INTERFERENCE CHECK SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

All criteria were met. No qualifiers were applied.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

Positive results and detection limits for antimony for the samples are
biased low quantitative estimates and may be higher than reported. The
associated matrix spike recovery was below the acceptance limit for this
analyte. The low recoveries indicate the presence of interferences for
samples of similar matrix. Positive antimony results have been marked
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“L” to indicate that they are biased low. Detection limits are marked
" UL.’I .

Positive results for copper and zinc for all samples should be considered
biased high quantitative estimates and may be lower than reported. The
associated matrix spike recovery was above the acceptance limit for this
analyte. The high recovery indicates the presence of interferences for
copper and zinc for samples of similar matrix. The positive results have
been marked “K” to indicate that they are biased high quantitative
estimates.

8.0 LABORATORY DUPLICATE RESULTS

The positive calcium results reported for the samples are quantitative
estimates. The laboratory duplicate precision criterion was exceeded for
this analyte. This lack of precision may be due to sample heterogeneity.
The positive calcium results have been marked with "T" qualifiers on the
data summary tables to indicate that they are quantitative estimates.

9.0 ICP SERIAL DILUTION RESULTS

All criteria were met. No qualifiers were applied.

10.0 FIELD DUPLICATE RESULTS

Duplicate sample pairs 5]S02-SD16-00-04D and S]JS02-SD16-00-04D-P, and
SJISREF-SD03-00-04D and SJSREF-SD03-00-04D were submitted to the
laboratory evaluate sampling and analytical precision for those analytes
determined to be present. Results for these duplicate samples are
presented in Tables 2 and 3. There are no USEPA-established acceptance
criteria for field duplicate samples. EDQ uses internal acceptance criterion
of 40 percent for values greater than five times the CRDL (or + two times
the CRDL for results less than five times the CRDL). Results for detected
analytes for the duplicate samples met RPD criteria.
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11.0 LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

12.0 GFAA POST-DIGESTION SPIKE/DUPLICATE BURN

This parameter is not applicable to the analyses performed.

13.0 QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

14.0 QUANTITATION/REPORTING LIMITS

The laboratory reported results for metals detected in samples at
concentrations greater than the instrument detection limit, but less than
the CRDL with “B” flags. EDQ has flagged results for metals below the
CRDL with “J” qualifiers to indicate that they are quantitative estimates.
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Table 2 Field Duplicate Sample Results for Inorganics

Duplicate Samples SJS02-SD16-00-04D and SIS02-SD16-00-04D-P

Analyte §J502-5D16-00-04D  SJ802-SD16-00-04D-P RPD FOOT NOTES
(mg/Kg) {mg/Kg)

Aluminum 19600 16200 19.0
Arsenic 13.7 14.2 36
Barium 43.8 38.2 13.7

Beryllium 0.83 0.73 12.8
Calcium 222 2010 160.2 *

Chromium 36.7 32.8 11.2
Cobalt 7.9 6.7 16.4
Copper 35 47.8 309

Iron 33500 29200 13.7
Lead 58.1 77 28.0
Magnesium 6640 5490 19.0
Manganese 223 181 20.8
Mercury 0.46 0.39 16.5
Nickel 16.7 14 17.6

Potassium 3580 2850 22.7
Silver 1.6 1.5 6.5
Sodium 7610 7000 84

Vanadium 373 30.9 18.8

Zinc 144 173 8.3




Table 3

Field Duplicate Sample Results for [norganics
Duplicate Samples SISREF-3D03-00-04D and SISREF-SD03-00-04D>-P

Analyte SJISREF-SD03-00-04D  SJSREF-SD03-00-04D-P RPD FOOT NOTES
{mg/Kg) (mg/Kg)

Aluminum 17300 19200 104
Arsenic 12.8 13.1 23
Barium 363 42 6.6

Beryllium 0.77 0.78 1.3

Cadmium 0.11 ND NC
Calcium 2040 2120 38

Chromium 32.5 32.6 0.3
Caobalt 6.8 6.6 NC
Copper 552 47.4 15.2
Cyanide ND 2.0 NC

Iron 27700 28300 2.1
Lead 77.6 80.6 38

Magnesium 5340 5590 4.5

Manganese 165 161 25
Mercury 0.55 0.6 8.7
Nickel 151 15.1 0.0

Potassium 2840 2650 38

Silver 1.5 1.5 0.0
Sodium 7380 7770 5.1
Vanadium 31.6 331 4.6

Zinc 218 184 169




Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1917

Fraction: Organic

Matrix: Groundwater

Report Date: 2/27 /2004

This analytical quality assurance report is based upon a review of
analytical data generated for groundwater samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for volatile organic compounds, semivolatile
organic compounds, pesticide/PCB constituents, and explosive
compound RDX. The sample analyses were performed in accordance
with the procedures outlined in the OLMO03 and OLC02 USEPA Contract
Laboratory Program (CLP) Statements of Work for Organic Analysis.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The parameters presented on the following page were
evaluated.
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v Data Completeness

. Chain of Custody Documentation

. Holding Times

. Instrument Performance

. Initial and Continuing Calibrations

. Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

. Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
. Field Duplicate Analysis Results

. Laboratory Control Sample Results

. Internal Standard Performance

. Qualitative Identification

A A A . T T S S S S S
L ]

. Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

Report Approved By:

74 Rodgers
President

Zz

Date

ENVIRONMENTAL DATA QUALITY, INC, 2 QUALITY ASSURANCE MEMORANDUM /B1917



1.0

2.0

3.0

4.0

5.0

6.0

DATA COMPLETENESS

The data deliverables were complete.

CHAIN OF CUSTODY DOCUMENTATION

The chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INSTRUMENT PERFORMANCE

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

The following positive results are qualitatively invalid due to the presence
of these compounds in associated field and laboratory method blanks.
USEPA Region III protocol requires positive results for common
contaminants, such as acetone and methylene chloride, that are less than
or equal to ten times the associated blank contamination level, to be
considered qualitatively invalid. Results for uncommon contaminants,
such as chloromethane, present in samples at concentrations less than five
times the blank level are also invalid. Placing “B” qualifiers next to these
quantitative results for these samples has indicated this.
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7.0

8.0

9.0

Compound Samples With Qualified Results

Acetone S]S02-MW08S-00-03D-P

Chloromethane SJS02-MW06S-00-03D, 5]502-
MW085-00-03D, SJS02-MW08S-
00-03D-P, SJS02-MW095-00-03D

Methylene Chloride SJS02-MW065-00-03D, SJS02-
MW085-00-03D, S]S02-MW085-
00-03D-P, SJS02-MW095-00-03D

SURROGATE COMPOUNDS

Nondetected results for volatile compounds trifluoromethane, 1,1,2-
trichloro-1,2,2-trifluoroethane, acetone, methyl acetate, methyl-tert-butyl
ether, 1,1-dichloroethane, 2-butanone, bromochloromethane, chloroform,
1,1,1-trichloroethane, carbon tetrachloride, and 1,2-dichloroethane for
sample SJS02-MW07S-03D have been rejected, and should be considered
suspect. The associated deuterated monitoring compound recoveries
were less than 20 percent. The low recoveries indicate the possibility of
severe analytical inefficiencies for this sample. The results for the affected
compounds have been marked "R" to indicate that they are suspect.
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

FIELD DUPLICATE RESULTS

Duplicate sample SJS05-MW025-00-03D and SIS05-MW025-00-03D-P, and
S]IS05-MW08S-00-03D and SJS05-MW08S-00-03D were submitted to the
laboratory to evaluate sampling and analytical precision for those organic
compounds determined to be present. Results for these duplicate samples
are presented in Tables 2 and 3. Precision is evaluated by calculating the
relative percent difference (%RPD) between duplicate pair results. There
are no USEPA-established acceptance criteria for field duplicate samples.
EDQ uses internal acceptance criteria of twenty percent for volatile
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detected compounds (and 25 percent for extractable compounds) to
evaluate groundwater field duplicate samples.

10.0 LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

11.0 INTERNAL STANDARD PERFORMANCE

All criteria were met. No qualifiers were applied.

12.0 QUALITATIVE IDENTIFICATION

All criteria were met, No qualifiers were applied.
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13.0

QUANTITATION/REPORTING LIMITS

The positive results reported for the pesticide/PCB constituents for the
following samples should be considered quantitative estimates. Poor
precision was observed for these compounds on the dual
chromatographic columns used for sample analysis. As required by
USEPA protocol, the laboratory for reporting purposes used the lower
concentration for these compounds. The results for the pesticide/ PCB
constituents have been marked with “J” qualifiers to indicate that they are
quantitative estimates.

Sample Qualified Results

5]502-MW085-00-03D-P Heptachlor Epoxide

Sample S]S02-MW07S-03D was re-analyzed at a 5000-fold dilution for
volatile organic compounds. The dilution analysis was performed
because the responses for cis-1, 2-dichloroethene and trichloroethene
exceeded the linear range of the GC/MS instrument. The results for the
affected compounds have been reported from the diluted analysis. All
other results for volatile organic compounds have been reported from the
initial analyses.

Sample S5JS02-MW075-03D was re-analyzed at an 8.0-fold dilution for
semivolatile organic compounds. The dilution analysis was performed
because the response for naphthalene exceeded the linear range of the
GC/MS instrument. The results for the affected compound have been
reported from the diluted analysis. All other results for semivolatile
organic compounds have been reported from the initial analyses.

The following samples were re-analyzed at dilutions for pesticide/PCB
constituents. The dilution analyses were performed because

pesticide/ PCB constituents exceeded the linear range of the GC
instrument. The results for the affected compounds have been reported
from the diluted analysis. All other results for pesticide/PCB constituents
have been reported from the initial analyses.
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Sample Dilution Factor Compounds Reported From

Dilution
SJ502-MW085-00-03D 5.0 Heptachlor Epoxide
5J502-MW085-00-03D-P 5.0 Heptachlor Epoxide

Results for 1, 1-dichloroethene, and trans-1, 2-dichloroethene for sample
5JS02-MW075-03D should be considered quantitative estimates. The
responses for these compounds exceeded the GC/MS instrument linear
range for the volatile analysis for this sample. The subsequent dilution
resulted in responses for these compounds that were below detectable
levels. The results have been marked with "J" qualifiers to indicate that
they are estimates.

As required by EPA protocol, all compounds that were qualitatively
identified at concentrations below their respective Contract Required
Quantitation Limits (CRQLSs) have been reported with “]” qualifiers on the
data summary tables to indicate that they are quantitative estimates.
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Project: St. Julien's Creek (CTO-24)
Laboratory: Severn Trent Laboratories, Knoxville, Tennessee
Sample Delivery Group: B1906

Fraction:  Organic
Matrix: Soil
Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for soil samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for polychlorinated dibenzodioxin and
polychlorinated dibenzofuran compounds (PCDD/PCDFs). The sample
analyses were performed in accordance with the procedures outlined in
method 8290, “Test Methods for Evaluating Solid Wastes”, SW-846, third
edition, Promulgated Updates II, ITA, and III, June 1997.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94, and “Standard
Operating Procedure for Dioxin/Furan Data Validation”, DRAFT, March
1999. These documents specify procedures for validating data generated
for CLP analyses. Therefore, the quality control requirements specified in
the methods and associated acceptance criteria were also used to evaluate
the non-CLP data. The parameters presented on the following page were
evaluated.
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Data Completeness

Chain of Custody Documentation

Holding Times

Instrument Performance

Initial and Continuing Calibrations
Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
Field Duplicate Analysis Results

Laboratory Control Sample Results

Internal Standard Performance

Qualitative Identification

Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

\% Report A%oved By;
Shaw odgers
M President

7,

Date
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1.0

2.0

3.0

4.0

5.0

DATA COMPLETENESS

The data deliverables were complete.

CHAIN OF CUSTODY DOCUMENTATION

All chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

The following positive results are qualitatively invalid due to the presence
of these compounds in associated field and laboratory method blanks.
USEPA Region III protocol requires positive results for common
contaminants, such as OCDD or OCDF, that are less than or equal to ten
times the associated blank contamination level, to be considered
qualitatively invalid. Results for uncommon contaminants, such as the
other PCDD/PCDFs, present at concentrations less than five times the
level of an associated blank are also invalid. Placing “B” qualifiers next to
these quantitative results for these samples has indicated this.
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Isomer Qualified Results

2,3,7,8-TCDD 5]505-5544-00-03D, 5]505-5550-00-03D,
5J505-5550-00-03D-P 5]505-5566-00-030

1,2,3,7, 8 9-HxCDF SJ505-5550-00-03D, 5)505-5550-00-03D-P,
5J505-5553-00-03D, 5]S05-5566-00-03D

1,2,3,4,7, 8, 9-HpCDF 5]S05-5550-00-03D, 5]505-5553-00-03D,
S5J505-5566-00-03D

6.0 SURROGATE COMPOUNDS

All criteria were met. No qualifiers were applied.
7.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND

REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

8.0 FIELD DUPLICATE RESULTS

There were no field duplicate samples included in this SDG.

9.0 LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

10.0 INTERNAL STANDARD PERFORMANCE

The result for 2, 3, 7, 8-TCDD for sample SJS05-5553-00-03D should be
considered a biased low quantitative estimate, and may be higher than
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11.0

12.0

reported. The recovery for the associated internal standard was below the
acceptance criterion. The result has been marked with a “J” qualifier to
indicate that it is a quantitative estimate.

QUALITATIVE IDENTIFICATION

The following results should be considered estimated maximum possible
concentrations. The ion abundance ratios for these compounds were
outside the method-specified criteria, but were within Region I
expanded criterion of + 25 percent. These substituted isomer are
considered to be presents, and are qualified “J”.

Sample Number Parameter

5]505-5553-00-03D 2,3,7 8-TCDF, 1,2,34,7 8-HxCDD,
2,3,4,6,7 8-HxCDF

QUANTITATION/REPORTING LIMITS

The positive results reported for 2, 3, 7, 8-TCDF for samples SJS05-5544-
00-03D, 5J505-5550-00-03D, 5]S05-SS50-00-03D-P, and 5J505-5566-00-03D
should be considered quantitative estimates. Poor precision was observed
for this isomer on the dual chromatographic columns used for sample
analysis. As required by USEPA protocol, the laboratory for reporting
purposes used the lower concentration for these compounds. The results
for 2,3, 7, 8-TCDF have been marked with “J” qualifiers to indicate that
they are quantitative estimates.

As required by USEPA protocol, all compounds, which were qualitatively
identified at concentrations below their respective Quantitation Limits
(QLs), have been marked with “J” qualifiers to indicate that they are
quantitative estimates.
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Project: St. Julien's Creek (CTO-24)
Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1907

Fraction: Organic
Matrix: Soil
Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for soil samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for semivolatile organic compounds and
pesticide/PCB constituents. The sample analyses were performed in
accordance with the procedures outlined in the OLM03 USEPA Contract
Laboratory Program (CLP) Statement of Work for Organic) Analysis.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region III modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The parameters presented on the following page were
evaluated.
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Data Completeness

Chain of Custody Documentation

Holding Times

Instrument Performance

Initial and Continuing Calibrations
Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
Field Duplicate Analysis Results

Laboratory Control Sample Results

Internal Standard Performance

Qualitative Identification

Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

Report Ap;;roved By:

Sha . Rodgers
President

ez

Date
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

DATA COMPLETENESS

The data deliverables were complete.

CHAIN OF CUSTODY DOCUMENTATION

The chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INSTRUMENT PERFORMANCE

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

All criteria were met. No qualifiers were applied.

SURROGATE COMPOUNDS

All criteria were met. No qualifiers were applied.
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8.0

9.0

10.0

11.0

12.0

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

FIELD DUPLICATE RESULTS

Duplicate samples S]S05-5542-00-03D and S]JS05-5542-00-03D-F were
submitted to the laboratory to evaluate sampling and analytical precision
for those organic compounds determined to be present. Results for these
duplicate samples are presented in Table 2. Precision is evaluated by
calculating the relative percent difference (%RPD) between duplicate pair
results. There are no USEPA-established acceptance criteria for field
duplicate samples. EDQ uses internal acceptance criteria of thirty percent
for volatile detected compounds (and 40 percent for extractable
compounds) to evaluate soil field duplicate samples.

LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

INTERNAL STANDARD PERFORMANCE

All criteria were met. No qualifiers were applied.

QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.
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13.0 QUANTITATION/REPORTING LIMITS

The positive results reported for the pesticide/PCB constituents for the
following samples should be considered quantitative estimates. Poor
precision was observed for these compounds on the dual
chromatographic columns used for sample analysis. As required by
USEPA protocol, the laboratory for reporting purposes used the lower
concentration for these compounds. The results for the pesticide
compounds have been marked with “]” qualifiers to indicate that they are
quantitative estimates.

Sample Qualified Results
SJS05-5541-00-03D 4,4'-DDE, 4, 4-DDT
5JS05-5542-00-03D-P 4,4'-DDT
SJ505-5554-00-03D 4,4-DDD
5J505-5558-00-03D 4,4'-DDE
S§JS05-5560-00-03D 4,4'-DDT
$J505-5561-00-03D 4,4'-DDD, 4, 4'-DDT

The following samples were re-analyzed for pesticide/PCB constituents.
The dilution analyses were performed because pesticide/PCB constituents
exceeded the linear range of the GC instrument. The results for the
affected compounds have been reported from the diluted analysis. All
other results for pesticide/PCB constituents have been reported from the
initial analyses.
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Sample Dilution Factor Compounds Reported From

Dilution
SJS505-5554-00-03D 5.0 4,4-DDE
SJS05-5560-00-03D 100 4,4'-DDT
5JS05-5557-00-03D 5.0 4,4'-DDE, 4 4'-DDT
5JS05-5559-00-03D 100 44'-DDE
5J505-5560-00-03D 5.0 44-DDE
5J505-5561-00-03D 10.0 44'-DDE

As required by AFCEE protocol, all analytes that were qualitatively
identified at concentrations below their respective reporting limit but
above the method detection limit have been marked with “F” qualifiers to
indicate that they are quantitative estimates.
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METHODOLOGY REFERENCES

Analysis Reference

Volatile Organic Compounds Method 82608, “ Test Methods for Evaluating Solid
Wastes”, SW-846, third edition, Promulgated
Updates I, IIA, and III, June 1997

Semivolatile Organic Compounds Method 8270C, “Test Methods for Evaluating Solid
Wastes”, SW-846, third edition, Promulgated
Updates II, 1A, and III, June 1997

Pesticide Cempounds Method 80814, “Test Methods for Evaluating Solid
Wastes”, SW-846, third edition, Promulgated
Updates 11, [IA, and III, June 1997

Polychicrinated Biphenyl Constituents Method 8082, “Test Methods for Evaluating Solid
Wastes”, SW-846, third edition, Promulgated
Updates 11, ITA, and IiI, June 1997
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Table 2 Field Duplicate Sample Results for Organic Analyses
Duplicate Samples SJ805-S542-00-03D and SJ505-8842-00-03D-P

SIS05-5842-00-03D SIS05-5542-00-03D-p RPD Comments
(n8Kg) (ug’Kg)
Acenaphtylene 52 ] ND NC
Fluoranthene 75 ] 61 1 20.6
Pyrene 85 J 57 J 394
Benzo (a) anthracens 96 } 56 J 52.6
Chrysene 130 I 93 J 332
Benzo (b) fluoranthene 200 J 120 ] 50.0
Benzo {k) fluoranthene 58 T 52 J 10.9
Benzo (a) pyrene 120 J ND
Indeno (1, 2, 3-cd) pyrene 96 I 53 J 57.7
4, 4-DDE 116 I8 143.8
4, 4-DDT 140 9.3 I 175.1




Project: St. Julien's Creek (CTO-24)

Laboratory: Mitkem Corporation, Warwick, Rhode Island
Sample Delivery Group: B1898

Fraction:  Organic

Matrix: Stormwater
Report Date: 2/27/2004

This analytical quality assurance report is based upon a review of
analytical data generated for stormwater samples. The sample locations,
laboratory identification numbers, sample collection dates, sample matrix,
and analyses performed are presented in Table 1.

The samples were analyzed for volatile organic compounds. The sample
analyses were performed in accordance with the procedures outlined in
the OLC02 USEPA Contract Laboratory Program (CLP) Statements of
Work for Organic Analysis.

All sample analyses have undergone an analytical quality assurance
review to ensure adherence to the required protocols. Results have been
validated or qualified according to general guidance provided in the
Region Il modifications to “Laboratory Data Validation Functional
Guidelines for Validating Organic Analyses”, USEPA 9/94. This
document specifies procedures for validating data generated for CLP
analyses. Therefore, the quality control requirements specified in the
methods and associated acceptance criteria were also used to evaluate the
non-CLP data. The parameters presented on the following page were
evaluated.
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Data Completeness

Chain of Custody Documentation

Holding Times

Instrument Performance

Initial and Continuing Calibrations
Laboratory and Field Blank Analysis Results
Surrogate Compound Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries and Reproducibility
Field Duplicate Analysis Results

Laboratory Control Sample Results

Internai Standard Performance

Qualitative Identification

Quantitation/Reporting Limits

X - Denotes parameter evaluated.

It is recommended that the data only be used according to the qualifiers
presented, and discussed in this report. All other data should be
considered qualitatively and quantitatively valid as reported by the
laboratory, based on the items evaluated.

Report Approved By:

Sha . Rodgers
/ W President
! g Date
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1.0

2.0

3.0

4.0

5.0

6.0

DATA COMPLETENESS

The data deliverables were complete.

CHAIN OF CUSTODY DOCUMENTATION

The chain of custody documentation was complete.

HOLDING TIMES

All criteria were met. No qualifiers were applied.

INSTRUMENT PERFORMANCE

All criteria were met. No qualifiers were applied.

INITIAL AND CONTINUING CALIBRATIONS

All criteria were met. No qualifiers were applied.

LABORATORY AND FIELD BLANK ANALYSIS RESULTS

The methylene chloride results for samples SJS02-ST01-03D, SJS02-ST01-
03D-P, §5]S02-ST02-03D, SJS02-5T03-03D, SJS02-ST04-03D, SJS02-5T05-03D,
$J502-ST06-03D, and SJS02-SW10-03D are qualitatively invalid due to the
presence of these compounds in associated field and laboratory method
blanks. USEPA Region III protocol requires positive results for common
contaminants, such as methylene chloride, that are less than or equal to
ten times the associated blank contamination level, to be considered
qualitatively invalid. Placing “B” qualifiers next to these quantitative
results for these samples has indicated this.
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7.0

8.0

9.0

SURROGATE COMPOUNDS

Positive results for cis-1, 2-dichloroethene for sample SJS02-ST05-03D
should be considered a biased low quantitative estimate, and may be
higher than reported. Nondetected results for volatile compounds trans-
1, 2-dichloroethene has been rejected, and should be considered suspect.
The associated reiterated monitoring compound recovery was less than 20
percent. The low recovery indicates the possibility of severe analytical
inefficiencies for this sample. The trans-1, 2-dichloroethene quantitation
limit has been have been marked "R" to indicate that it is suspect.

Nondetected results for volatile compounds trans-1, 2-dichloroethene for
sample §JS02-ST01-03D-P should be considered estimates, and may be
higher than reported. A low recovery was obtained for the associated
deuterated monitoring. The low recoveries indicate the possibility of
analytical inefficiencies for this sample. The quantitation limit for this
compound has been marked "UJ" to indicate that it is an estimate.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND
REPRODUCIBILITY

All criteria were met. No qualifiers were applied.

FIELD DUPLICATE RESULTS

Duplicate samples SJS02-ST01-03D and SJS02-ST01-03D-P were submitted
to the laboratory to evaluate sampling and analytical precision for those
organic compounds determined to be present. Results for these duplicate
samples are presented in Table 2. Precision is evaluated by calculating the
relative percent difference (%RPD) between duplicate pair results. There
are no USEPA-established acceptance criteria for field duplicate samples.
EDQ uses internal acceptance criteria of twenty percent for volatile
detected compounds to evaluate stormwater field duplicate samples.
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10.0 LABORATORY CONTROL SAMPLE RESULTS

All criteria were met. No qualifiers were applied.

11.0 INTERNAL STANDARD PERFORMANCE

All criteria were met. No qualifiers were applied.

12.0 QUALITATIVE IDENTIFICATION

All criteria were met. No qualifiers were applied.

13.0 QUANTITATION/REPORTING LIMITS

The following samples were re-analyzed at dilutions for volatile organic
compound. The dilution analyses were performed because volatile
organic compound exceeded the linear range of the GC instrument. The
results for the affected compounds have been reported from the diluted
analysis. All other results for volatile organic compound have been
reported from the initial analyses.
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Sample Dilution Factor Compounds Reported From

Dilution
§J502-ST01-03D 10.0 Trichloroethene
5J502-5T01-03D-P 100 Trichloroethene
5J502-ST03-03D 10.0 Trichloroethene
5J502-ST(4-03D 5.0 Trichloroethene
SJ502-5T07-03D 2.0 Trichloroethene
5]502-5W10-03D 10.0 Trichloroethene
S]1502-5W11-03D 2.0 Trichloroethene

As required by EPA protocol, all compounds that were qualitatively
identified at concentrations below their respective Contract Required
Quantitation Limits (CRQLSs) have been reported with “J” qualifiers on the
data summary tables to indicate that they are quantitative estimates.
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Concentration, mg/kg Concentration, mg/kg

Concentration, mg/kg

Figure 1. Scatter Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Concentration, mg/kg Concentration, mg/kg

Concentration, mg/kg

Figure 1. Scatter Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Concentration, mg/kg Concentration, mg/kg

Concentration, mg/kg

Figure 2. Scatter Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Concentration, mg/kg Concentration, mg/kg

Concentration, mg/kg

Figure 2. Scatter Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Concentration, mg/kg Concentration, mg/kg

Concentration, mg/kg

Figure 3: Box and Whisker Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Figure 3: Box and Whisker Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Figure 4. Box and Whisker Plot Comparison of Site 5 Data to Background Data (Surface Soil)
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Table C-1

Central Tendency Population-to Population Comparisons
Between Site and Background Dredge Fill Surface Soil
Site 5 Expanded Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virginia

Number of
Detected Site Number of Non-
Assumed Site Statistically [ Background Site 5 Results Above Detected Site
Distribution for Different from Detection Detection Background Results Above
Parameter Comparison p-value Background? Frequency Frequency UTLs Background UTLs
Semivolatile Organic Compounds
Endrin ketone Nonparametric 0.931 No @ 0/10 3/62 * *
Acenaphthene Nonparametric 0.024 Yes # 1/10 1/66 0 7
Acenaphthylene Nonparametric 0.074 Yes # 10/10 16/66 2 50
Anthracene Nonparametric 0.007 Yes 10/10 17/66 0 16
Benzo(a)anthracene Nonparametric 0.976 No 10/10 49/66 0 0
Benzo(a)pyrene Nonparametric 0.977 No 10/10 46/66 0 0
Benzo(b)fluoranthene Nonparametric 0.999 No 10/10 54/66 0 0
Benzo(g,h,i)perylene Nonparametric 1.000 No 10/10 42/66 1 0
Benzo(k)fluoranthene Nonparametric 0.998 No 10/10 45/66 0 0
Chrysene Nonparametric 0.999 No 10/10 53/66 0 0
Dibenz(a,h)anthracene Nonparametric 0.960 No 6/10 16/66 0 3
Fluoranthene Nonparametric 0.963 No 10/10 52/66 0 0
Indeno(1,2,3-cd)pyrene Nonparametric 1.000 No 10/10 46/66 0 0
Naphthalene Nonparametric 0.004 Yes 6/10 6/66 0 17
Phenanthrene Nonparametric 0.008 Yes 10/10 38/66 0 0
Pyrene Nonparametric 0.965 No 10/10 53/66 0 0
bis(2-Ethylhexyl)phthalate Nonparametric 0.001 Yes # 4/4 3/38 * *
Pesticides
4,4'-DDD Nonparametric 0.020 Yes 1/10 43/61 26 5
4,4'-DDE Nonparametric 0.000 Yes 6/10 59/62 46 0
4,4'-DDT Nonparametric 0.024 Yes 9/10 56/62 32 0
Metals
Aluminum Nonparametric 1.000 No 10/10 66/66 0 0
Antimony Nonparametric 0.129 Yes 6/10 25/51 14 10
Arsenic Nonparametric 0.987 No 10/10 66/66 10 0
Barium Nonparametric 0.119 Yes 10/10 66/66 33 0
Beryllium Nonparametric 0.034 Yes 4/10 66/66 3 0
Cadmium Nonparametric 0.002 Yes 0/10 47/66 * *
Calcium Nonparametric 0.110 Yes 10/10 66/66 20 0
Chromium Nonparametric 1.000 No 10/10 66/66 6 0
Cobalt Nonparametric 1.000 No 10/10 64/66 2 0
Copper Nonparametric 0.638 No 10/10 66/66 26 0
Cyanide Nonparametric 0.764 No @ 0/10 18/59 * *
Iron Nonparametric 1.000 No 10/10 66/66 3 0
Lead Nonparametric 0.509 No 10/10 66/66 26 0
Magnesium Nonparametric 1.000 No 10/10 66/66 3 0
Manganese Nonparametric 0.606 No 10/10 66/66 22 0
Mercury Nonparametric 1.000 No 10/10 58/65 0 0
Nickel Nonparametric 0.991 No 10/10 65/66 6 0
Potassium Nonparametric 1.000 No 10/10 60/66 0 0
Selenium Nonparametric 0.999 No 8/10 13/66 1 1
Silver Nonparametric 0.268 No 2/10 33/66 30 3
Sodium Nonparametric 0.065 Yes 10/10 38/66 9 18
Thallium Nonparametric 0.207 No @ 0/10 19/66 * *
Vanadium Nonparametric 1.000 No 10/10 66/66 0 0
Zinc Nonparametric 0.207 No 10/10 66/66 23 0
Notes:

p-value = probability that the observed differences would occur purely by chance

* No background UTL available

@ Detected results occur only in the site data (not in background), but the site data falls on average into background noise
# This decision is largely based on nondetect proxies
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Table D-1

Surface Soil Analytical Results
Site 5 Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virginia

Station ID SJS05-SS01 SJS05-SS02 SJS05-SS03 SJS05-SS04 SJS05-SS05 SJS05-SS06 SJS05-SS07 SJS05-SS08 SJS05-SS09 SJS05-SS10 SJS05-SS11 SJS05-SS12 SJS05-SS13 SJS05-SS14 SJS05-SS15 SJS05-SS16 SJS05-SS17 SJS05-SS18 SJS05-SS19 SJS05-SS20
Sample ID SJS05-SS01-000 S$JS05-SS02-000 SJS05-SS03-000 | SJS05-SS04-000 S$JS05-SS05-000 SJS05-SS06-000 S$JS05-SS07-000 SJS05-SS07-000P S$JS05-SS08-000 SJS05-SS09-000 [ SJS05-SS10-000 | SJS05-SS11-000 | SJS05-SS12-000 | SJS05-SS13-000 | SJS05-SS14-000 [ SJS05-SS15-000 | SJS05-SS16-000 | SJS05-SS17-000 | SJS05-SS18-000 | SJS05-SS19-000 | SJS05-SS20-000
Sample Date 06/24/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 04/21/99 04/21/99 04/22/99 04/21/99 04/22/99 04/21/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,1,2,2-Tetrachloroethane 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,1,2-Trichloroethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,1-Dichloroethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,1-Dichloroethene 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,2-Dichloroethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,2-Dichloroethene (total) 11 UJ 11U 11U 10U 11U 10U 11U NA 1J 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
1,2-Dichloropropane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
2-Butanone 11 UJ 11U 11U 10U 11U 210 11U NA 10U 28 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
[2-Hexanone 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
l4-Methyl-2-pentanone 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
|Acetone 11 UJ 11U 12 10U 141 28 11U NA 111 181J 13U 12U 16 U 12U 62 10U 13U 15U 22U 14U 16 U
Benzene 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Bromodichloromethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Bromoform 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Bromomethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14 U 16 U
Carbon disulfide 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 1B 14U 16 U
Carbon tetrachloride 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
(Chlorobenzene 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14 U 16 U
Chloroethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Chloroform 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
[Chloromethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Dibromochloromethane 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14 U 16 U
Ethylbenzene 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Methylene chloride 56 B 13 B 44 B 22B 65 B 18 B 120 NA 59 B 48 B 12 B 7B 171 2B 49 B 7B 33B 45 67 30B 162
Styrene 11 UJ 11U 11 UJ 10U 11U 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
[Tetrachloroethene 11 UJ 11U 11 UJ 10U 2] 10U 11U NA 1J 4] 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
IToluene 11 UJ 11U 11 UJ 10U 2] 2] 11U NA 33 5J 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
|Trichloroethene 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 2]

inyl chloride 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
Xylene, total 11 UJ 11U 11 UJ 10U 31J 10U 11U NA 10U 11 UJ 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
cis-1,3-Dichloropropene 11 UJ 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
trans-1,3-Dichloropropene 11 U 11U 11U 10U 11U 10U 11U NA 10U 11U 13U 12U 16 U 12U 16 U 10U 13U 15U 22U 14U 16 U
[Semivolatile Organic Compounds (UG/KG)
1,2,4-Trichlorobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
1,2-Dichlorobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
1,3-Dichlorobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
1,4-Dichlorobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,2'-Oxybis(1-chloropropane) 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,4,5-Trichlorophenol 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
2,4,6-Trichlorophenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,4-Dichlorophenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,4-Dimethylphenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,4-Dinitrophenol 880 U 930 U 2,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
2,4-Dinitrotoluene 580 370 U 3,200 180 J 340 J 330U 280 J NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2,6-Dinitrotoluene 391 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
[2-Chloronaphthalene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
[2-Chlorophenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
[2-Methylnaphthalene 421 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
[2-Methylphenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
2-Nitroaniline 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
2-Nitrophenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
3,3"-Dichlorobenzidine 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
3-Nitroaniline 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
14,6-Dinitro-2-methylphenol 880 U 930 U 2,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
|4-Bromophenyl-phenylether 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
l4-Chloro-3-methylphenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
l4-Chloroaniline 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
l4-Chlorophenyl-phenylether 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
l4-Methylphenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
l4-Nitroaniline 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
l4-Nitrophenol 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
|Acenaphthene 350 U 370 U 2,000 U 411 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
JAcenaphthylene 350 U 471 2,000 U 350 U 360 U 351 44 ] NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
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Table D-1

Surface Soil Analytical Results
Site 5 Remedial Investigation
St. Juliens Creek Annex

Chesapeake, Virginia

Station ID SJS05-SS01 SJS05-SS02 SJS05-SS03 SJS05-SS04 SJS05-SS05 SJS05-SS06 SJS05-SS07 SJS05-SS08 SJS05-SS09 SJS05-SS10 SJS05-SS11 SJS05-SS12 SJS05-SS13 SJS05-SS14 SJS05-SS15 SJS05-SS16 SJS05-SS17 SJS05-SS18 SJS05-SS19 SJS05-SS20
Sample ID SJS05-SS01-000 S$JS05-SS02-000 SJS05-SS03-000 | SJS05-SS04-000 S$JS05-SS05-000 SJS05-SS06-000 S$JS05-SS07-000 S$JS05-SS07-000P S$JS05-SS08-000 SJS05-SS09-000 | SJS05-SS10-000 | SJS05-SS11-000 | SJS05-SS12-000 | SJS05-SS13-000 | SJS05-SS14-000 [ SJS05-SS15-000 | SJS05-SS16-000 | SJS05-SS17-000 | SJS05-SS18-000 | SJS05-SS19-000 | SJS05-SS20-000
Sample Date 06/24/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 04/21/99 04/21/99 04/22/99 04/21/99 04/22/99 04/21/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99
Chemical Name

|Anthracene 54 370 U 2,000 U 511 360 U 330U 49 NA 330 U 370U 420 UJ 791 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Benzo(a)anthracene 390 180 J 810J 330J 95 J 220 230 J NA 3713 400 420 UJ 380 J 540 UJ 511 530 UJ 420 UJ 110 J 170 J 740 UJ 56 J 540 UJ
Benzo(a)pyrene 390 140 J 480 J 290 J 7313 120 J 190 J NA 330 U 340 J 420 UJ 290 J 540 UJ 67 J 530 UJ 420 UJ 731 130 J 740 UJ 460 UJ 540 UJ
Benzo(b)fluoranthene 700 570 1,900 J 480 300 J 560 490 NA 92 1,100 420 UJ 650 J 540 UJ 110 J 530 UJ 420 UJ 160 J 260 J 740 UJ 74 540 UJ
Benzo(g,h,i)perylene 2703 120 J 350 J 160 J 66 J 771 120 J NA 330 U 2307 420 UJ 250 J 540 UJ 60 J 530 UJ 420 UJ 721 110 J 740 UJ 460 UJ 540 UJ
Benzo(k)fluoranthene 140 J 200 J 700 J 220 76 J 150 J 200 J NA 330 U 330J 420 UJ 250 J 540 UJ 48 J 530 UJ 420 UJ 54 891J 740 UJ 460 UJ 540 UJ
Butylbenzylphthalate 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Carbazole 401 370 U 2,000 U 350 U 360 U 61 360 U NA 330 U 370 U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Chrysene 390 340J 1,100 J 370 160 J 450 330J NA 56 J 610 420 UJ 410 J 540 UJ 491 530 UJ 420 UJ 160 J 180 J 740 UJ 62 J 540 UJ
Di-n-butylphthalate 180 J 370 U 4,700 381 210 J 330U 160 J NA 431 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 130J 831 740 UJ 140 J 160 J
Di-n-octylphthalate 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Dibenz(a,h)anthracene 350 U 370 U 2,000 U 61 360 U 330U 360 U NA 330 U 370U 420 UJ 80J 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Dibenzofuran 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Diethylphthalate 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 170 J 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Dimethyl phthalate 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370 U 420 UJ 420 UJ 63J 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Fluoranthene 520 260 J 2,000 J 470 130 J 790 350 J NA 63 J 500 420 UJ 660 J 540 UJ 5713 530 UJ 420 UJ 180 J 2307 740 UJ 841 540 UJ
Fluorene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Hexachlorobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370 U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Hexachlorobutadiene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Hexachlorocyclopentadiene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Hexachloroethane 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370 U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Indeno(1,2,3-cd)pyrene 2703 160 J 540 J 170 J 811J 110J 150 J NA 351 260 J 420 UJ 250 J 540 UJ 431 530 UJ 420 UJ 69 J 110J 740 UJ 460 UJ 540 UJ
Isophorone 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Naphthalene 50 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Nitrobenzene 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Pentachlorophenol 880 U 930 U 5,000 U 880 U 900 U 830 U 920 U NA 830 U 930 U 1,100 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,300 UJ 1,000 UJ 1,100 UJ 1,200 UJ 1,900 UJ 1,100 UJ 1,300 UJ
Phenanthrene 2703 701 260 J 330J 5713 2307 250 J NA 330 U 7913 420 UJ 340 J 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 531 740 UJ 460 UJ 540 UJ
Phenol 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370 U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Pyrene 510 220J 730 J 610 130 J 560 420 NA 811J 1,200 420 UJ 540 J 540 UJ 431 530 UJ 420 UJ 110J 150 J 740 UJ 76J 540 UJ
bis(2-Chloroethoxy)methane 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
bis(2-Chloroethyl)ether 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
bis(2-Ethylhexyl)phthalate 69 B 56 B 2,000 U 80 B 63 B 1,200 B 86 B NA 140 B 130 B 420 UJ 420 UJ 180 J 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 66 J
In-Nitroso-di-n-propylamine 350 U 370 U 2,000 U 350 U 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
In-Nitrosodiphenylamine 120 J 370 U 530 J 150 J 360 U 330U 360 U NA 330 U 370U 420 UJ 420 UJ 540 UJ 400 UJ 530 UJ 420 UJ 440 UJ 490 UJ 740 UJ 460 UJ 540 UJ
Pesticide/Polychlorinated Biphenyls (UG/KG)

14,4'-DDD 381J 66 J 3.9 U e 281 33U 36 NA 33U 310J 4.20 UJ 311J 3.90 J 4 UJ 1.40J 4.20 UJ 2.60 J 151 7.40 UJ 4.5 UJ 5.30 UJ
14,4'-DDE 400 180 220 39 94 33U 210 NA 381J 2,200 131 230J 1.40J 1,500 J 3.301J 3.10J 181 49 7.40 W 45U 0.530J
14,4-DDT 110 600 250 13137 44 ] 33U 50 NA 33U 1,200 5.70 J 42 ] 4.90 J 3407 3.70 J 2.60 J 22010 73 7.40 UJ 4.5 UJ 5.30 UJ
JAldrin 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
|Aroclor-1016 35U 37U 39 UJ 35U 36 U 33U 36 U NA 33U 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
|Aroclor-1221 71U 76 U 79 UJ 72U 73 U 67 U 73 U NA 67 U 760 U 84 UJ 83 UJ 110 UJ 81 UJ 100 UJ 83 UJ 88 UJ 97 UJ 150 UJ 91 UJ 110 UJ
|Aroclor-1232 35U 37U 39 UJ 35U 36 U 33U 36 U NA 33U 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
|Aroclor-1242 35U 37U 39 UJ 35U 36 U 33U 36 U NA 33U 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
|Aroclor-1248 35U 37U 39 UJ 35U 36 U 33U 36 U NA 33U 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
|Aroclor-1254 35U 37U 39 UJ 35U 36 U 33U 36 U NA 33U 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
|Aroclor-1260 35U 301J 39 UJ 35U 36 U 33U 36 U NA 39 370U 42 UJ 42 UJ 54 UJ 40 UJ 52 UJ 42 UJ 44 UJ 48 UJ 74 UJ 45 UJ 53 UJ
Dieldrin 35U 513 3.9 U 35U 36U 33U 36U NA 6.8 37U 4.20 UJ 4.20 UJ 5.40 UJ 1.30J 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 UJ 5.30 UJ
Endosulfan | 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 2.10 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
Endosulfan Il 35U 37U 3.9 U 35U 36U 33U 36U NA 33U 37U 4.20 UJ 4.20 UJ 5.40 UJ 4UJ 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 UJ 5.30 UJ
Endosulfan sulfate 35U 37U 3.9 U 35U 36U 33U 36U NA 33U 37U 4.20 UJ 4.20 UJ 5.40 UJ 4UJ 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 U) 5.30 UJ
Endrin 35U 37U 3.9 U 35U 36U 33U 36U NA 33U 37U 4.20 UJ 4.20 UJ 5.40 UJ 4 UJ 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 UJ 5.30 UJ
Endrin aldehyde 35U 37U 3.9 U 35U 36U 33U 36U NA 33U 37U 4.20 UJ 4.20 UJ 5.40 UJ 4UJ 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 U) 5.30 UJ
Endrin ketone 35U 37U 3.9 U 35U 36U 33U 36U NA 33U 37U 4.20 UJ 4.20 UJ 5.40 UJ 4UJ 5.20 UJ 4.20 UJ 4.40 UJ 4.80 UJ 7.40 UJ 4.5 U) 5.30 UJ
Heptachlor 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
Heptachlor epoxide 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
Methoxychlor 18 U 19U 20 UJ 18 U 18 U 17 U 19U NA 17U 190 U 21 UJ 21 UJ 27 UJ 20 UJ 26 UJ 21 UJ 22 UJ 24 UJ 37 UJ 23 UJ 27 UJ
IToxaphene 180 U 190 U 200 UJ 180 U 180 U 170 U 190 U NA 170 U 1,900 U 210 UJ 210 UJ 270 UJ 200 UJ 260 UJ 210 UJ 220 UJ 240 UJ 370 UJ 230 UJ 270 UJ
alpha-BHC 18U 19U 2UJ 18U 18U 17U 19U NA a5 19U 2.10 UJ 2.10 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
alpha-Chlordane 18U 19U 2UJ 18U 18U 17U 19U NA 241 19U 2.10 UJ 0.580 J 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
beta-BHC 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
delta-BHC 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
lgamma-BHC (Lindane) 18U 19U 2UJ 18U 18U 17U 19U NA 17U 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
lgamma-Chlordane 18U 19U 2UJ 18U 18U 17U 19U NA 26J 19U 2.10 UJ 210 UJ 2.70 UJ 2UJ 2.60 UJ 210 UJ 2.20 UJ 2.40 UJ 3.70 UJ 2.30 UJ 2.70 UJ
Explosives (UG/KG)

1,3,5-Trinitrobenzene NA NA NA NA NA NA 530 U 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238U 238U 250 U 250 U 250 U
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Table D-1

Surface Soil Analytical Results
Site 5 Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virginia

Station ID SJS05-SS01 SJS05-SS02 SJS05-SS03 SJS05-SS04 SJS05-SS05 SJS05-SS06 SJS05-SS07 SJS05-SS08 SJS05-SS09 SJS05-SS10 SJS05-SS11 SJS05-SS12 SJS05-SS13 SJS05-SS14 SJS05-SS15 SJS05-SS16 SJS05-SS17 SJS05-SS18 SJS05-SS19 SJS05-SS20
Sample ID SJS05-SS01-000 S$JS05-SS02-000 SJS05-SS03-000 SJS05-SS04-000 S$JS05-SS05-000 SJS05-SS06-000 S$JS05-SS07-000 S$JS05-SS07-000P S$JS05-SS08-000 SJS05-SS09-000 [ SJS05-SS10-000 S$JS05-SS11-000 SJS05-SS12-000 | SJS05-SS13-000 | SJS05-SS14-000 | SJS05-SS15-000 SJS05-SS16-000 | SJS05-SS17-000 [ SJS05-SS18-000 | SJS05-SS19-000 | SJS05-SS20-000
Sample Date 06/24/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 06/26/97 04/21/99 04/21/99 04/22/99 04/21/99 04/22/99 04/21/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99
Chemical Name
1,3-Dinitrobenzene NA NA NA NA NA NA 530 U 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238 U 238 U 250 U 250 U 250 U
2,4,6-Trinitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238U 238 U 250 U 250 U 250 U
2,4-Dinitrotoluene NA NA NA NA NA NA NA 540 U NA NA 238 U 250 U 303 250 U 638 238 U 238 U 238 U 250 U 250 U 250 U
2,6-Dinitrotoluene NA NA NA NA NA NA NA 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238U 238 U 250 U 250 U 250 U
[2-Amino-4,6-dinitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238U 238 U 250 U 250 U 250 U
2-Nitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
3-Nitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
l4-Amino-2,6-dinitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238 U 238 U 250 U 250 U 250 U
l4-Nitrotoluene NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
HMX NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
Nitrobenzene NA NA NA NA NA NA NA 540 U NA NA 238 U 250 U 250 U 250 U 250 U 238 U 238U 238 U 250 U 250 U 250 U
RDX NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
Tetryl NA NA NA NA NA NA 530 U 540 U NA NA 477 U 500 U 500 U 500 U 500 U 477 U 477 U 477 U 500 U 500 U 500 U
ITotal Metals (MG/KG)
JAluminum 5,880 12,300 20,200 4,760 8,880 5,270 8,490 NA 5,020 10,300 5,750 12,500 8,490 8,500 10,700 1,510 5,560 3,690 12,900 4,970 13,100
JAntimony 354 B NA NA 06 L 11L NA 0.98 L NA 0.6 L 051 L 7.80 J 8.10 J 0.740 U 0.600 U 0.810J 0.630 U 05U 2.60 J 110U 10.8 J 0.820 U
|Arsenic 146 L 133 K 227 K 3.8 K 29.3 K 2K 19.6 K NA 26 K 111 K 9.10 152 17.9 7.60 17.2 0.960 J 5.30 10.6 11.2 6.30 8.80
Barium 1,040 64.7 268 120 349 351 397 NA 43.5 89 2,850 5,970 153 85.3 441 9.10 J 142 88.3 3121 1,220 58.1J
Beryllium 0.88 0.64 J 12 0.52 J 0.67 J 0.4 0.78 J NA 0.38J 0.67 J 0.410J 0.210J 0.460 J 0.380 J 0.460 J 0.0800 J 0.340 J 0.210 J 1.30J 0.930 J 0.510 J
[Cadmium 6 011U 0.82 B 0.24 ) 0.45J 15 0.39J NA 0.251) 01U 2.70 1.20 J 0.160 J 0.0700 U 0.260 J 0.0800 J 0.0600 J 0.720 J 0.240 J 22.7 0.130 J
Calcium 8,170 570 J 671 2,550 J 1,780 J 7,230 J 2,620 J NA 10,300 J 706 J 36,700 4,430 559 J 1,550 468 J 2,070 314 2,790 1,610 J 1,130 1,100 J
[Chromium 74.6 34.8 37.1 10.6 18.7 4.6 20 NA 6.8 16.5 25.3 13.7 19.1 19.6 19.9 25 18.1 11.1 26.6 867 29.1
Cobalt 17.7 331J 797 297 7417 4.4 6.4J NA 3J 2517 3.90 J 1.90 J 2.90J 3.60 J 2.80J 0.390 J 1517 270 ) 111 6.10 J 3.90 J
[Copper 6,470 43.6 89.2 50.2 113 17.1 114 NA 235 273 350 377 46.5 18.5 92.2 4.20 J 37.6 86.7 19.3 132 273
Cyanide 0.53 U 0.57 U 14517 0.51 U 0.6 05U 0.56 U NA 049 U 0.55 U 0.239 U 0.256 U 0.380 U 0.201 U 0.320 U 0.329 0.170 U 0.300 U 0.340 U 0.240 U 0.310
Iron 120,000 32,400 31,500 9,900 14,900 12,800 15,200 NA 10,200 14,600 17,400 16,000 23,600 17,700 21,300 1,730 13,400 13,200 32,100 10,000 25,700
Lead 7,210 J 85.6 822 127 818 33.5 899 NA 37.6 83.2 2,590 275 228 69.7 817 10.4 98.7 61.5 34.3 4,740 74.4
Magnesium 3,300 1,880 3,160 2,050 1,870 2,330 1,570 NA 2,020 1,450 2,030 1,990 1,900 2,020 1,750 251 J 905 J 1,250 J 5,080 2,010 2,950
Manganese 852 63.4 K 122 K 142 K 293 K 289 K 208 K NA 236 K 73.8 K 264 175 79.6 99.6 73.1 32.2 39.6 58.2 307 370 99.3
Mercury 0.44 025 L 0.42 L 017 L 0.98 L NA 093 L NA 0.08 L 021 L 0.120 0.130 0.140 0.170 0.200 0.0500 0.150 0.25 0.230 0.160 0.130
Nickel 91.5 797 19.2 75B 12.9 261J 13.2 NA 9.4 7210 155 73 6.70 J 9.20 7.60 J 1517 4.80 J 9.30 J 17 8.80 9.20 J
Potassium 963 1,630 3,800 1,220 1,870 1,440 1,480 NA 1,320 888 J 677 J 1,020 J 1,770 1,680 1,840 297 J 676 J 832 2,950 625 J 2,410
Selenium 0.47 UL 0.63 U 0.68 U 0.57 U 0.6 U 0.56 U 0.59 U NA 0.54 U 06 U 0.550 U 0.640 J 0.780 J 0.580 U 0.920 J 0.650 J 0.490 U 0.720 U 110U 0.570 U 1J
"Silver 3.5 0.26 B 04B 021 B 0.53 B 0.54 B 0.23 B NA 0.76 J 02U 1.30J 0.310J 0.25 U 0.200 U 0.230 U 0.210 U 0.170 U 0.25 U 0.380 U 0.200 U 0.270 U
Sodium 764 J 150 B 575 946 B 205 B 742 B 132 B NA 182 B 83.6 B 220 139 J 434 ] 2291 227 ) 348 U 160 J 9211 6,410 1,240 381J
IThallium 53 211 29 0.64 J 0.83 J 0.37 U 141 NA 0.45 ) 4.3 J) 0.670 U 0.75 U 0.880 U 0.720 U 0.830 U 0.75 U 0.600 U 0.890 U 140U 0.700 U 0.970 U
‘anadium 23.6 55.7 52.5 28.6 24.9 12.7 27.7 NA 12.7 37 19 19.9 29.5 39.8 333 6.30 J 23.4 33.2 32.4 33.8 49.3
Zinc 8,490 L 77.8 132 180 242 83.9 318 NA 126 123 969 831 79.4 76.5 95.2 20 47.6 525 93.5 1,290 91.2
pH NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
et Chemistry (MG/KG)
% Solids NA NA NA NA NA NA NA NA NA NA 79.2 80.2 62 82.8 63 79.6 75 68.4 44.7 72.8 56.7
Phosphorus 3.9 8.4 5.6 11.8 3.2 6.5 18.8 NA 2.2 5.2 2.81 UL 2.97 UL 3.23 U 2.68 UL 454 U 3.06 UL 3.10 U 4.06 U 6.78 U 4.04 U 4.52 U
pH NA NA NA NA NA NA NA NA NA NA 7.91 7.42 3.75 4.97 4.21 7.71 4.14 6.77 5.16 6.69 4.20
Notes:

Shaded cells indicate detections
B - Possible blank contamination

J - Analyte present. Result may not be accurate or precise.

L - Analyte present. Reported result may be biased low.

U - Not Detected

K - Analyte present. Reported result may be biased high.

P - Duplicate sample
R - Rejected result
NA - Not analyzed
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Station ID SJS05-SS21 SJS05-SS22 SJS05-SS23 SJS05-SS24 SJS05-SS25 SJS05-SS26 SJS05-SS27 SJS05-SS28 SJS05-SS30 SJS05-SS31 SJS05-SS32 SJS05-SS33 SJS05-SS34 SJS05-SS35
Sample ID SJS05-SS21-000 | SJS05-SS22-000 [ SJS05-SS23-000 | SJS05-SS24-000 | SJS05-SS25-000 | SJS05-SS26-000 SJS05-SS27-000 SJS05-SS27-000P SJS05-SS28-000 | SJS05-SS30-000 SJS05-SS31-000 | SJS05-SS32-000 [ SJS05-SS33-000 SJS05-SS34-000 SJS05-SS35-000
Sample Date 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/19/99 04/19/99 04/19/99 04/22/99 04/22/99 04/22/99
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,1,2,2-Tetrachloroethane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
1,1,2-Trichloroethane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,1-Dichloroethane 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,1-Dichloroethene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,2-Dichloroethane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,2-Dichloroethene (total) 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
1,2-Dichloropropane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
2-Butanone 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
[2-Hexanone 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
l4-Methyl-2-pentanone 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
|Acetone 16 U 13U 21U 22U 10U 91J 81J 13 11U 55 29 11U 12U 21 18 U
Benzene 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Bromodichloromethane 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Bromoform 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Bromomethane 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Carbon disulfide 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
[Carbon tetrachloride 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
(Chlorobenzene 16 U 13U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
Chloroethane 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Chloroform 16 U 13 U 21U 22U 10U 2] 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
[Chloromethane 16 U 13 U 21U 22U 10U 51J 11U 343 11U 13 UJ 10U 11U 12U 12U 18 U
Dibromochloromethane 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Ethylbenzene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
Methylene chloride 198B 32B 25B 29B 94 2] 2] 2] 120 24 B 23B 9B 100 30B 34 B
Styrene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 29 18 U
ITetrachloroethene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11 UJ 12U 12U 18 U
IToluene 16 U 13 U 21U 22U 10U 10U 11U 4] 11U 13 UJ 10U 11 UJ 12U 12U 18 U
Trichloroethene 16U 13U 21U 22U 5J 21 58 45 3J 20 B 10J 26 47 51J 8J

inyl chloride 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
Xylene, total 16 U 13 U 21U 22U 10U 10U 11U 2] 11U 13 UJ 10U 11 UJ 12U 12U 18 U
cis-1,3-Dichloropropene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
trans-1,3-Dichloropropene 16 U 13 U 21U 22U 10U 10U 11U 11U 11U 13 UJ 10U 11U 12U 12U 18 U
[Semivolatile Organic Compounds (UG/KG)
1,2,4-Trichlorobenzene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
1,2-Dichlorobenzene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
1,3-Dichlorobenzene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
1,4-Dichlorobenzene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2,2'-Oxybis(1-chloropropane) 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2,4,5-Trichlorophenol 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
2,4,6-Trichlorophenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2,4-Dichlorophenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2,4-Dimethylphenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2,4-Dinitrophenol 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
2,4-Dinitrotoluene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 140 J 4317 610 UJ
2,6-Dinitrotoluene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
[2-Chloronaphthalene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
[2-Chlorophenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
[2-Methylnaphthalene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
[2-Methylphenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
2-Nitroaniline 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
2-Nitrophenol 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
3,3"-Dichlorobenzidine 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
3-Nitroaniline 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
14,6-Dinitro-2-methylphenol 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
|4-Bromophenyl-phenylether 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
l4-Chloro-3-methylphenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
l4-Chloroaniline 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
l4-Chlorophenyl-phenylether 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
l4-Methylphenol 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
l4-Nitroaniline 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
l4-Nitrophenol 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
|Acenaphthene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
JAcenaphthylene 530 UJ 430 UJ 710 UWJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 110 J
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Station ID SJS05-SS21 SJS05-SS22 SJS05-SS23 SJS05-SS24 SJS05-SS25 SJS05-SS26 SJS05-SS27 SJS05-SS28 SJS05-SS30 SJS05-SS31 SJS05-SS32 SJS05-SS33 SJS05-SS34 SJS05-SS35
Sample ID SJS05-SS21-000 | SJS05-SS22-000 [ SJS05-SS23-000 | SJS05-SS24-000 | SJS05-SS25-000 | SJS05-SS26-000 SJS05-SS27-000 SJS05-SS27-000P SJS05-SS28-000 | SJS05-SS30-000 SJS05-SS31-000 | SJS05-SS32-000 [ SJS05-SS33-000 SJS05-SS34-000 SJS05-SS35-000
Sample Date 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/19/99 04/19/99 04/19/99 04/22/99 04/22/99 04/22/99
Chemical Name

JAnthracene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 63 J 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 140 J
Benzo(a)anthracene 130 J 430 UJ 240 771 200 J 1,000 J 370 UJ 360 UJ 90 J 220J 340 UJ 48 J 95J 1400 840 J
Benzo(a)pyrene 130 J 430 UJ 140 J 740 U 2307 1,200 J 370 UJ 360 UJ 841 180 J 340 UJ 50J 1103 130J 760 J
Benzo(b)fluoranthene 210J 931 510J 110 J 290 J 1,600 J 370 UJ 360 UJ 190J 490 J 773 1103 170J 250 J 2,100 J
Benzo(g,h,i)perylene 991 430 UJ 150 J 740 U 200 J 960 J 370 UJ 360 UJ 90 J 240 70 52 100 J 1200 680 J
Benzo(k)fluoranthene 921 430 UJ 2507 740 U 120 J 480 J 370 UJ 360 UJ 62 140 J 340 UJ 350 UJ 64 J 74 580 J
Butylbenzylphthalate 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Carbazole 530 UJ 430 UJ 710 UJ 740 U 340 UJ 69 J 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Chrysene 220J 66 J 350 J 831J 220J 1,100 J 370 UJ 360 UJ 1400 320J 45 733 130J 1900 1,300 J
Di-n-butylphthalate 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 150 J 420 UJ 610 UJ
Di-n-octylphthalate 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Dibenz(a,h)anthracene 530 UJ 430 UJ 710 UJ 740 U 421 220 J 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 260 J
Dibenzofuran 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Diethylphthalate 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Dimethyl phthalate 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Fluoranthene 160 J 430 UJ 320J 110 290 J 1,400 J 370 UJ 360 UJ 130 330J 573 96 J 140 180J 1,200 J
Fluorene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Hexachlorobenzene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Hexachlorobutadiene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Hexachlorocyclopentadiene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Hexachloroethane 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Indeno(1,2,3-cd)pyrene 951 430 UJ 170 J 740 U 150 J 760 J 370 UJ 360 UJ 86 J 210J 46 J 497 390 UJ 1100 680 J
Isophorone 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Naphthalene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 90 J
Nitrobenzene 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Pentachlorophenol 1,300 UJ 1,100 UJ 1,800 UJ 1,900 U 840 UJ 850 UJ 930 UJ 900 UJ 960 UJ 1,100 UJ 840 UJ 890 UJ 980 UJ 1,000 UJ 1,500 UJ
Phenanthrene 530 UJ 430 UJ 710 UJ 740 U 711 320 J 370 UJ 360 UJ 50 100 J 340 UJ 381J 49J 431 230J
Phenol 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Pyrene 120 J 430 UJ 24017 76 260 J 1,300 J 370 UJ 360 UJ 87J 230J 52 68 J 120 1700 840 J
bis(2-Chloroethoxy)methane 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
bis(2-Chloroethyl)ether 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
bis(2-Ethylhexyl)phthalate 530 UJ 66 J 710 UJ 740 U 340 UJ 340 UJ 74 360 UJ 380 UJ 430 UJ 37B 350 UJ 390 UJ 420 UJ 610 UJ
In-Nitroso-di-n-propylamine 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
In-Nitrosodiphenylamine 530 UJ 430 UJ 710 UJ 740 U 340 UJ 340 UJ 370 UJ 360 UJ 380 UJ 430 UJ 340 UJ 350 UJ 390 UJ 420 UJ 610 UJ
Pesticide/Polychlorinated Biphenyls (UG/KG)

14,4'-DDD 6.10J 5.20J 451 110 120 1.90 J 0.460 J 0.230J Biop 5.70 J 110 67 R 5.20 J 4.10 UJ 6 UJ
14,4'-DDE 407 150 J 7.100 3401 5.401J 3.301J 2.60J 1200 31 250 J 157 1,300 J 56 J 381J 4,700 J
14,4-DDT 12 36J 131J 7.40 UJ 9.401J 451 251 14017 56 J 16J 251 3,100 J 55J 60 J 3,100 J
JAldrin 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
|Aroclor-1016 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
|Aroclor-1221 110 UJ 86 UJ 140 UJ 150 UJ 67 UJ 67 UJ 74 UJ 72 U 77 V) 86 UJ 67 UJ 71 UJ 78 UJ 82 UJ 120 UJ
|Aroclor-1232 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
|Aroclor-1242 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
|Aroclor-1248 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
|Aroclor-1254 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
|Aroclor-1260 53 UJ 43 UJ 70 UJ 74 UJ 34 UJ 34 UJ 37 UJ 36 UJ 38 UJ 43 UJ 33 UJ 35 UJ 39 UJ 41 UJ 60 UJ
Dieldrin 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Endosulfan | 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
Endosulfan Il 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Endosulfan sulfate 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Endrin 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Endrin aldehyde 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Endrin ketone 5.30 UJ 4.30 UJ 70 7.40 UJ 3.40 UJ 3.40 UJ 3.70 UJ 3.60 UJ 3.80 UJ 4.30 UJ 3.30 UJ 3.5 U] 3.90 UJ 4.10 UJ 6 UJ
Heptachlor 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 3UJ
Heptachlor epoxide 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
Methoxychlor 26 UJ 21 UJ 35 UJ 37 UJ 17 Ul 17 U 19 UJ 18 UJ 19 UJ 21 UJ 17 Ul 18 UJ 19 UJ 21 UJ 30 UJ
IToxaphene 260 UJ 210 UWJ 350 UJ 370 UJ 170 UJ 170 UJ 190 UJ 180 UJ 190 UJ 210 UJ 170 UJ 180 UJ 190 UJ 210 UJ 300 UJ
alpha-BHC 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 3UJ
lalpha-Chlordane 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 0.580 J 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
beta-BHC 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
delta-BHC 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
lgamma-BHC (Lindane) 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UWJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
lgamma-Chlordane 2.60 UJ 2.10 UJ 3.5UJ 3.70 UJ 1.70 UJ 1.70 UJ 1.90 UJ 1.80 UJ 1.90 UJ 210 UJ 1.70 UJ 1.80 UJ 1.90 UJ 2.10 UJ 33U
Explosives (UG/KG)

1,3,5-Trinitrobenzene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
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Station ID SJS05-SS21 SJS05-SS22 SJS05-SS23 SJS05-SS24 SJS05-SS25 SJS05-SS26 SJS05-SS27 SJS05-SS28 SJS05-SS30 SJS05-SS31 SJS05-SS32 SJS05-SS33 SJS05-SS34 SJS05-SS35
Sample ID SJS05-SS21-000 | SJS05-SS22-000 [ SJS05-SS23-000 | SJS05-SS24-000 | SJS05-SS25-000 S$JS05-SS26-000 SJS05-SS27-000 SJS05-SS27-000P SJS05-SS28-000 S$JS05-SS30-000 SJS05-SS31-000 | SJS05-SS32-000 [ SJS05-SS33-000 SJS05-SS34-000 SJS05-SS35-000
Sample Date 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/19/99 04/19/99 04/19/99 04/22/99 04/22/99 04/22/99
Chemical Name
1,3-Dinitrobenzene 238 U 250 U 250 U 238 U 227U 250 U 250U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
2,4,6-Trinitrotoluene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
2,4-Dinitrotoluene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
2,6-Dinitrotoluene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
[2-Amino-4,6-dinitrotoluene 238 U 250 U 250 U 417 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
2-Nitrotoluene 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
3-Nitrotoluene 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
l4-Amino-2,6-dinitrotoluene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
l4-Nitrotoluene 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
HMX 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
Nitrobenzene 238 U 250 U 250 U 238 U 227U 250 U 250 U 250 U 250 U 250 U 250 U 238 U 250 U 250 U 238 U
RDX 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
Tetryl 477 U 500 U 500 U 477 U 455 U 500 U 500 U 500 U 500 U 500 U 500 U 476 U 500 U 500 U 476 U
ITotal Metals (MG/KG)
JAluminum 10,000 6,330 14,400 13,000 8,860 3,030 3,050 3,440 7,520 14,500 4,990 7,640 8,430 14,300 20,600
JAntimony 1.90 J 1401 1.80J 120U 0.460 UL 0.540 UL 0.520 UL 0.450 UL 0.580 UL 0.670 UL 0.520 UL 0.780 L 2.60 L 0.580 UL 0.840 UL
|Arsenic 12.8 7.80 24.4 10.6 1.60 J 1.10J 0.840 J 1.40J 9.30 111 9.60 81.6 14.7 14.2 17.8
Barium 194 87.3 271 76.8 J 59.4 154 J 142 16.6 J 49.3 115 63.4 74.6 283 129 102
Beryllium 0.450 J 0.510 J 0.520 J 1.30J 0.320 J 0.100 J 0.100 J 0.110J 0.210J 0.540 J 0.190 J 0.440J 0.470J 0.440 J 0.570 J
[Cadmium 0.650 J 0.450 J 0.510 J 0.440 J 0.410J 0.720 J 0.270 J 0.280 J 0.160 J 0.280 J 0.220 J 0.170 J 0.940 J 0.260 J 0.450 J
Calcium 5,830 3,030 792 ] 8,730 1,700 672 J 352 ] 375 1,040 J 1,830 1,230 653 J 3,540 230J 1,170 J
[Chromium 245 15.2 30.9 29.6 17.6 6 5.40 55 17.7 28 12.4 11.2 26.9 31.2 44.7
Cobalt 4.70 J 5J 3.80 J 851J 6.60 J 1) 0.600 B 0.520 B 2] 4.20 ) 2.40J 1.70 J 451 3.80 J 4.80 J
[Copper a7 28.1 106 65.7 16 5.10 5.70 6 20.5 63.1 26.4 25.1 162 34.7 40.5
Cyanide 0.370 U 0.190 U 0.350 U 0.660 0.210 U 0.190 U 0.220 U 0.270 0.280 NA NA NA 0.170 U 0.25 U 0.350 U
Iron 29,500 14,000 34,200 26,500 15,200 3,180 2,810 3,030 22,100 25,700 9,850 10,400 17,300 32,300 44,400
Lead 187 105 524 117 70.2 29.7 47.1 55.5 49.3 92.3 53.4 59.1 377 250 223
Magnesium 2,500 1,520 2,400 3,160 3,540 386 J 2251 242 ) 1,560 2,640 1,610 904 J 1,570 2,540 3,780
Manganese 428 224 94.2 255 279 K 29.2 K 14.6 K 16 K 62.1 K 153 102 43.7 209 K 92.1 K 189 K
Mercury 0.350 0.150 0.370 0.430 0.0400 0.0300 J 0.0400 0.0400 0.25 0.320 0.0500 0.140 1.10 0.290 0.600
Nickel 12.2 9.10 116 J 20.9 12.2 270 J 1.90J 2] 5J 13 5.90 J 6.80 J 12.6 9.20 14.2
Potassium 2,230 830 2,650 2,230 2,990 405 J 2111 2231 2,090 1,850 2,060 670 J 1,730 2,980 4,430
Selenium 1.10 0.490 J 1.60J 110U 0.440 U 0.520 U 05U 0.440 U 0.560 U 0.920 K 0.640 K 0.520 U 0.530 U 0.550 U 0.810 U
"Silver 0.190 U 0.140 U 0.370 U 0.390 U 0.150 U 0.180 U 0.170 U 0.150 U 0.190 U 0.220 U 0.170 U 0.180 U 0.180 U 0.190 U 0.280 U
Sodium 204 ] 63.1J 488 J 284 75.4 ) 29.7U 287U 248 U 593 J 175 58.6 J 149 J 163 J 220 303 J
IThallium 0.660 U 0.490 U 130U 140U 0.540 U 0.640 U 0.620 U 0.540 U 0.690 U 0.800 U 0.620 U 0.640 U 0.650 U 0.680 U 1U
‘anadium 44.3 29.1 62.1 51.9 34.1 81J 8.80 J 10.1 25.8 46.3 22.7 29 31.8 42.3 69.1
Zinc 256 156 93.3 117 78.2 46.2 30.7 34.6 47.6 174 126 107 364 70.1 127
pH NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
et Chemistry (MG/KG)
% Solids 57.3 773 47.1 45.3 99 97.8 89.7 92.6 86.7 77.9 99.3 94.1 85.2 80.2 55.1
Phosphorus 529 U 2.44 U 6.43 U 6.31 U 3.26 UL 2.49 UL 2.72 UL 2.16 UL 3.30 UL 76.5 47.3 58.9 3.45 UL 3.67 UL 7.26 UL
pH 6.07 5.34 3.99 6.23 5.43 5.85 4.80 4.80 4.87 4.99 5.64 4.68 6.64 3.93 4.31
Notes:

Shaded cells indicate detections

B - Possible blank contamination

J - Analyte present. Result may not be accurate or preci
L - Analyte present. Reported result may be biased low.
U - Not Detected

K - Analyte present. Reported result may be biased higt
P - Duplicate sample

R - Rejected result

NA - Not analyzed

Table D-1

Surface Soil Analytical Results
Site 5 Remedial Investigation
St. Juliens Creek Annex
Chesapeake, Virginia
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Table D-2

Surface Soil Analytical Results

Site 5 Expanded Remedial Investigation
St. Juliens Creek Annex

Chesapeake, Virginia

Station ID SJS05-SS36 SJS05-SS37 SJS05-SS38 SJS05-SS39 SJS05-S040 SJS05-S041 SJS05-S042 SJS05-S043 SJS05-S044 SJS05-S045 SJS05-S046 SJS05-S047 SJS05-S048 SJS05-S049
Sample ID SJS05-SS36-000 | SJS05-SS37-000 SJS05-SS37P-000 | SJS05-SS38-000 SJS05-SS39-000 SJS05-SS40-00-03D SJS05-SS41-00-03D SJS05-SS42-00-03D SJS05-SS42-00-03D-P SJS05-SS43-00-03D SJS05-SS44-00-03D SJS05-SS45-00-03D SJS05-SS46-00-03D SJS05-SS47-00-03D SJS05-SS48-00-03D-P SJS05-SS48-00-03D SJS05-SS49-00-03D
Sample Date 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 12/11/03 12/11/03 12/11/03 12/11/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03
Chemical Name

[Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 68 J 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
[2-Chloronaphthalene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
[2-Chlorophenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
[2-Methylnaphthalene 440 U 400 U 450 U 420 U 440 U 480 U 500 U 500 U 490 U 480 U 440 U 573 840 U 430 U 400 U 390 U 480 U
[2-Methylphenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
|4,6-Dinitro-2-methylphenol 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Bromophenyl-phenylether 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Chloro-3-methylphenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Chloroaniline 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Chlorophenyl-phenylether 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Methylphenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
|4-Nitroaniline 1,100 U 43 ] 460 J 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
l4-Nitrophenol 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
IAcenaphthene 440 U 400 U 450 U 420 U 440 U 480 U 500 U 500 U 490 U 480 U 440 U 450 U 840 U 430 U 400 U 390 U 480 U
|Acenaphthylene 21 793 95 181 440 U 480 U 540 523 490 U 480 U 440 U 150 J 120 J 713 400 U 390 U 130J
IAcetophenone 47 B 50 B 66 B 61 B 53 B NA NA NA NA NA NA NA NA NA NA NA NA
JAnthracene 231 110J 150 J 181 440 U 480 U 450 J 500 U 490 U 480 U 440 U 1403 840 U 90 J 400 U 390 U 130J
|Atrazine 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde 50 B 61 B 73 B 48 B 57 B NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 55 190 J 230 55J 273 480 U 1,500 96 J 56 J 703 440 U 500 340 J 370 J 400 U 42 420 J
Benzo(a)pyrene 72 180 J 210 62 J 351 480 U 910 1209 490 U 60 J 440 U 530 370J 340 J 400 U 390 U 470 J
Benzo(b)fluoranthene 86 J 2203 2400 773 311 480 U 2,700 200J 120 J 1209 440 U 900 750 J 560 53] 557 860
Benzo(g,h,i)perylene 58 J 120J 120 J 420 U 440 U 480 U 110J 500 U 490 U 59 J 440 U 430 J 350 J 240 400 U 390 U 390 J
Benzo(k)fluoranthene 89J 220 260 J 72 381 480 U 820 58 J 52 55J 440 U 420 J 250 J 220 400 U 390 U 340J
Bis(2-chloro-1-methylethyl) ether 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
[Caprolactam 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 440 U 14 1313 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 83J 240 280 J 90 J 331 480 U 2,200 130J 931 80J 440 U 740 500 J 430 400 U 393 690
Di-n-butylphthalate 263 21 450 U 373 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octylphthalate 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 440 U 34 381 420 U 440 U 480 U 450 J 500 U 490 U 480 U 440 U 150 J 120 J 821 400 U 390 U 140 J
Dibenzofuran 440 U 400 U 450 U 420 U 440 U 480 U 500 U 500 U 490 U 480 U 440 U 450 U 840 U 430 U 400 U 390 U 480 U
Diethylphthalate 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 80J 210J 200 J 180 J 49 480 U 1,600 753 61J 74 440 U 600 470 J 430 400 U 49 J 540
Fluorene 440 U 400 U 450 U 420 U 440 U 480 U 500 U 500 U 490 U 480 U 440 U 450 U 840 U 430 U 400 U 390 U 480 U
Hexachlorobenzene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 713 160 J 150 J 523 281 480 U 840 96 J 53 55J 440 U 410 J 320 240 400 U 390 U 370J
Isophorone 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 440 U 400 U 123 420 U 440 U 480 U 500 U 500 U 490 U 480 U 440 U 77 840 U 521 400 U 390 U 67 J
Nitrobenzene 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1,100 U 1,000 U 1,100 U 1,100 U 1,100 U NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene 311 45 ] 36J 49 J 251 480 U 390 J 500 U 490 U 480 U 440 U 230J 170 J 220 400 U 390 U 210
Phenol 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 61J 240 230 150 J 473 63J 1,100 85J 573 65 J 440 U 430 J 360 J 330J 400 U 49 J 400 J
bis(2-Chloroethoxy)methane 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 37 B 31 B 55 B 44 B 47 B NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
In-Nitrosodiphenylamine 440 U 400 U 450 U 420 U 440 U NA NA NA NA NA NA NA NA NA NA NA NA
Pesticide/Polychlorinated Biphenyls (UG/KG)

14,4'-DDD NA NA NA NA NA 7.3 431 5U 49 U 6.8 491 11 23 25 41U 39U 9.7
14,4'-DDE NA NA NA NA NA 19 8.91J 17 18 4.9 370 190 59 820 30 30 270
14,4-DDT NA NA NA NA NA 10 103 11 9.31J 36 170 26 24 130J 6.6 6.7 180
JAldrin NA NA NA NA NA 24U 25U 26U 25U 24U 23U 23U 42U 43U 21U 2U 25U
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Table D-2

Surface Soil Analytical Results
Site 5 Expanded Remedial Investigation
St. Juliens Creek Annex

Chesapeake, Virginia

Station ID SJS05-SO50 SJS05-SO51 SJS05-S052 SJS05-S053 SJS05-SO54 SJS05-SO55 SJS05-SO56 SJS05-SO57 SJS05-SO58 SJS05-SO59 SJS05-S060 SJS05-S061 SJS05-S062 SJS05-S063 SJS05-S064
Sample ID SJS05-SS50-00-03D-P SJS05-SS50-00-03D SJS05-SS51-00-03D SJS05-SS52-00-03D SJS05-SS53-00-03D SJS05-SS54-00-03D SJS05-SS55-00-03D SJS05-SS56-00-03D SJS05-SS57-00-03D SJS05-SS58-00-03D SJS05-SS59-00-03D SJS05-SS60-00-03D SJS05-SS61-00-03D SJS05-SS62-00-03D SJS05-SS63-00-03D SJS05-SS64-00-03D
Sample Date 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/10/03 12/11/03 12/11/03 12/11/03 12/11/03 12/11/03 12/11/03 12/10/03 12/10/03 12/10/03
Chemical Name

[Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[2-Chloronaphthalene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[2-Chlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[2-Methylnaphthalene 500 U 500 U 370 U 410 U 410 U 400 U 410 U 510 U 480 U 450 U 570 U 500 U 440 U 370 U 420 U 380 U
[2-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
l4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4-Chloroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
l4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
l4-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
l4-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
IAcenaphthene 500 U 500 U 370 U 410 U 410 U 400 U 410 U 510 U 480 U 450 U 570 U 500 U 440 U 370 U 420 U 380 U
|Acenaphthylene 150 J 1403 370 U 410 U 49 400 U 410 U 150 J 380 J 450 U 570 U 500 U 440 U 370 U 420 U 380 U
IAcetophenone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
JAnthracene 120 J 1203 370 U 410 U 180 J 400 U 410 U 150 J 290 J 450 U 570 U 500 U 440 U 370 U 420 U 380 U
|Atrazine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 400 J 410 J 120 J 410 U 810 290 J 100 J 230J 1,100 450 U 72 500 U 440 U 370 U 130J 98 J
Benzo(a)pyrene 410 J 410 J 130J 44 ] 840 290 J 110J 130J 560 53J 570 U 500 U 440 U 370 U 130J 97 J
Benzo(b)fluoranthene 840 810 190 J 67 J 1,600 400 J 160 J 560 1,900 450 U 931 500 U 7313 370 U 2400 170J
Benzo(g,h,i)perylene 370J 380 J 931 410 U 330J 210J 80J 510 U 700 450 U 570 U 500 U 440 U 370 U 110J 79J
Benzo(k)fluoranthene 280 J 330J 66 J 2713 660 150 J 63J 170J 560 450 U 570 U 500 U 440 U 370 U 84 557
Bis(2-chloro-1-methylethyl) ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[Caprolactam NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 610 610 140 J 410 U 1,000 300 J 110 J 340 1,500 450 U 753 500 U 54 370 U 180 J 130J
Di-n-butylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 140 J 1403 370 U 410 U 410 U 60 J 410 U 87J 260 J 450 U 570 U 500 U 440 U 370 U 420 U 380 U
Dibenzofuran 500 U 500 U 370 U 410 U 410 U 400 U 410 U 510 U 480 U 450 U 570 U 500 U 440 U 370 U 420 U 380 U
Diethylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 610 600 220 410 U 750 390 J 100 J 290 J 1,300 450 U 120 J 500 U 49 ] 370 U 210 180 J
Fluorene 500 U 500 U 370 U 410 U 410 U 400 U 410 U 510 U 480 U 450 U 570 U 500 U 440 U 370 U 420 U 380 U
Hexachlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 360 J 380 J 773 410 U 340J 180 J 72 170J 550 450 U 570 U 500 U 440 U 370 U 110 J 67 J
Isophorone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 500 U 500 U 370 U 410 U 410 U 400 U 410 U 510 U 480 U 450 U 570 U 500 U 440 U 370 U 420 U 380 U
Nitrobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene 220 250 J 110J 410 U 190 J 110J 410 U 67 J 280 J 450 U 773 500 U 440 U 370 U 72 380 U
Phenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 410 J 440 J 180 J 410 U 990 360 J 110J 230J 720 473 110J 500 U 53 370 U 160 J 170J
bis(2-Chloroethoxy)methane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA 